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Description 

Background Of The Invention 

The present invention is generally directed to sys- 
tems for selectively distributing video presentations to 
viewers and more particularly concerned with systems 
for enabling viewers to interactively select still frame vid- 
eo images and accompanying audio to be distributed to 
them over a television system such as a cable network. 

A still frame television distribution system of the 
type to which the present invention applies is disclosed, 
for example, in U.S. Patent Publication US-A- 
4,734,764. Such a system is particularly suited for inter- 
active video services such as home shopping, financial 
transactions, education and the like. Generally speak- 
ing, in this type of system a viewer sends an indication 
to a central location describing a video presentation 
which he desires to receive, e.g. houses being offered 
for sale by a real estate service. Video frames which 
show the available houses are individually retrieved 
from a suitable video storage medium, and each frame 
is encoded with an address. Other viewers can simulta- 
neously request other presentations available on the 
system. All of the addressed frames selected by the var- 
ious viewers are multiplexed onto a transmission medi- 
um, such as the trunk cable of a cable television system, 
and transmitted at the standard television frame rate, e. 
g. 30 frames per second under the NTSC standard, over 
a channel associated with the video presentation serv- 
ice. Frame stores are positioned at various locations 
along the length of the transmission medium, and each 
is provided with a unique address. The transmission 
path along which the video signals travel from the cen- 
tral location to the frame stores is referred to as a pri- 
mary transmission path. When a video frame is encoded 
with the address of a particular frame store, that frame 
store retrieves the frame from the primary path, stores 
it in a memory, and then continually retransmits the 
stored frame at the standard television frame rate along 
a secondary path located between the frame store and 
the viewer's television receiver. In the embodiment dis- 
closed in the 764 patent, this secondary path can com- 
prise a distribution cable which branches from the trunk 
cable, and/or a drop cable which branches from the dis- 
tribution cable to an individual viewer's home. The trans- 
mission of the frame along the secondary path can be 
on the same channel as the primary path, or a different 
channel. The continually transmitted frame appears as 
a still frame on the viewer's receiver. When the viewer 
desires to see the next frame in the presentation, a sig- 
nal is sent to the central location over the telephone line, 
and this frame is retrieved, encoded with the address of 
the viewer's frame store, and transmitted over the pri- 
mary path to be displayed in the same manner. 

The system disclosed in the above mentioned '764 
patent provides a practical approach which enables the 
selective distribution of video presentations to be imple- 
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mented in a conventional television system having a fi- 
nite number of available channels. Unlike other distribu- 
tion systems which rely upon dedicated transmission 
paths or transmission channels for individual subscrib- 

s ers, a system as disclosed in the '764 patent requires 
as little as one channel on the television system to pro- 
vide selective distribution to all viewers. If the television 
system has sufficient capacity, it is possible to employ 
a first channel or limited number of channels for trans- 

io mission over the primary path, and a different channel 
common to all viewers for transmission over the second- 
ary paths. 

It is desirable to build upon the fundamental princi- 
ples disclosed in the above '764 patent in a manner 

is which increases the functionality, and hence the effec- 
tiveness, of such a system. For example, it is desirable 
to increase the capacity of the system in a manner which 
increases the efficiency with which transmission net- 
work resources are utilized. It is also desirable to reduce 

20 the likelihood that viewer contention problems could 
arise as the number of viewers having access to the sys- 
tem increases. 

Accordingly, it is a general objective of the present 
invention to provide a novel distribution system which 

25 utilizes the capacity of a television system, particularly 
a cable system, in an economic fashion, and thereby 
minimizes contention problems as the number of view- 
ers in the system increases. Along these lines, it is a 
more specific objective of the present invention to pro- 

30 vide a distribution system which allows the expansion 
of services in an economic fashion and provides the 
viewer with greater and easier access to the available 
video presentations, while at the same time ensuring the 
privacy of presentations selected by the viewer. To this 

3S end, it is an objective of the invention to provide a novel 
distribution system in which various types of presenta- 
tions can be specifically directed to certain viewers. It is 
a further objective to provide a distribution system that 
is easy to install at the viewer location. 

40 Document GB-A-2 1 74 874 discloses a cable tele- 
vision system selectively distributing pre-recorded video 
and audio messages. At a node interposed between a 
primary link and a secondary link, an individual video 
frame is selectively retrieved from a channel of the pri- 

45 mary link in accordance with the subscriber's address 
code transmitted with a frame. From the retrieved frame 
which is intermediately stored at the node, a continuous 
TV signal is formed at the node for transmission to the 
subscriber's terminal over the secondary link. The audio 

so signal associated with a retrieved frame is transmitted 
via the primary link and combined at the node to form a 
standard television signal having video and audio com- 
ponents. Alternatively, the audio may be transmitted to 
the subscriber station via a telephone link established 

55 to transmit the subscriber's requests. In this case, how- 
ever, the composite television signal is not formed at the 
terminal of the subscriber. 

EP-A-0 288 890 discloses an interactive video and 
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audio information distribution system including a plural- 
ity of subscriber terminals each being connected to the 
central location via a cable television distribution system 
and a switched telephone system. At a subscriber's ter- 
minal a video frame is retrieved as requested by the sub- 
scriber, intermediately stored and repeated to form a 
continuous television signal. Audio signals associated 
with the video frames are also transmitted address-en- 
coded and along the same path as the video frames. It 
is further disclosed to transmit up to three continuous 
audio channels together with the standard television sig- 
nal which is transmitted to the subscribers. 

Brief Statement of the Invention 

The invention is as defined by the appended inde- 
pendent claims. 

In one aspect of the invention, the above-mentioned 
objectives are attained by using the telephone network 
to establish a two-way communication path between the 
viewer's location and the central location. Information 
pertaining to the viewer, as well as commands related 
to the viewer's selections for presentations and other 
data, are transmitted to the central location from a ter- 
minal at the viewer's site by means of a telephone con- 
nection. This same telephone connection is used to 
transmit audio information from the central location to 
the viewer's terminal, where it is combined with video 
information transmitted over another medium to form a 
presentation that is reproduced for the viewer. 

In another aspect of the invention, commands and 
data are transmitted from the central location to the 
viewers' terminals through the video transmission me- 
dium. These commands and data increase the function- 
ality of the terminal and increase the services that can 
be provided through the interactive system. 

Other more specific features of the present inven- 
tion which enable it to accomplish the foregoing objec- 
tives are explained in greater detail with reference to a 
specific embodiment of an interactive television system 
illustrated in the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a schematic representation of an inter- 
active television system implemented in accord- 
ance with the present invention; 
Figure 2 is a block diagram illustrating the presen- 
tation system in the interactive television network; 
Figure 3 is a more detailed block diagram of the au- 
dio subsystem; 

Figure 4 is a more detailed block diagram of the vid- 
eo subsystem; 

Figure 5 is a detailed block diagram of a user termi- 
nal; and 

Figure 6 is a chart illustrating the relationship of the 
tasks which are handled within the system control- 
ler. 



DESCRIPTION OF THE ILLUSTRATED 
EMBODIMENTS 

In the following discussion of the illustrated embod- 
s iment, reference is made to the implementation of the 
interactive system in a cable television network, to facil- 
itate an understanding of the principles of the invention 
and its manner of operation. It will be appreciated, how- 
ever, that the system can be implemented in television 
10 networks which use other forms of transmission media, 
and is not limited to cable networks alone. 

The structural arrangement of the disclosed inter- 
active television system will first be described with ref- 
erence to the general mode of operation of the system. 
'5 Specific features of the system will then be described 
by means of a more detailed discussion of the operation 
of the system. 

Structural Arrangement 

20 

A general overview of an interactive television sys- 
tem incorporating the principles of the present invention 
is illustrated in Figure 1. In operation, a viewer sends 
instructions to a presentation system 10 at a central lo- 

25 cation to identify one or more presentations that are de- 
sired to be viewed. These instructions are transmitted 
from the viewer's remote location to the central location 
by means of an existing wire or fiber optic telephone net- 
work 12. For example, the instructions might be trans- 

30 mitted as touch tones which the user generates by de- 
pressing buttons of the keypad on his telephone set. 
More preferably, however, the instructions are generat- 
ed within a user terminal 14 located at the viewer's 
home, and transmitted over the telephone network as 

3S DTMF tones. For ease of use, the terminal 1 4 is prefer- 
ably controlled by means of a remote control unit 16 
which transmits instructions to the terminal 14 via infra- 
red signals. 

The presentation system 10 processes the incom- 
40 ing requests from the viewers and retrieves video 
frames and accompanying audio associated with the 
presentations desired by the various viewers. Each 
frame is encoded with an address identifying the viewer 
for whom it is intended, and all of the selected video 
45 frames are assembled into a video signal that is trans- 
mitted to the viewers. The presentation system 10 ba- 
sically comprises two main subsystems, an audio sub- 
system 18 and a video subsystem 20. The servicing of 
the incoming requests and assembly of requested 
50 frames into a video signal by these two subsystems is 
carried out under the management of a system control- 
ler 22. 

Once the various requested frames have been as- 
sembled into a video signal, this signal is transmitted 
55 over a trunk line 24 or via microwave signals to one or 
more CATV hubs 26. These transmissions can take 
place on one channel or over multiple channels. At the 
CATV hub, the video signal is retransmitted on a trunk 
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cable 28 over a television channel associated with the 
interactive service. If the channel used to transmit the 
video presentations to the hub 26 is different from that 
used to distribute the presentations to the viewers, the 
CATV hub 26 can include a frame gate 30 which switch- 
es the frames onto appropriate respective paths and 
channels in accordance with the locations of the viewers 
who have requested them. For example the frame gate 
could switch the incoming signals among multiple pri- 
mary paths which could comprise separate trunk lines 
28 as shown in Figure 1 . Alternatively, or in addition, the 
frame gate 30 could distribute the incoming signals 
among multiple channels on the same trunk. 

Nodes 32 are located along each of the trunk cables 
28. At each node a distribution cable 34 is connected to 
the trunk cable. The distribution cable carries the video 
signals on all channels within the cable television net- 
work from the trunk cable to drop lines 35 which feed 
into individual viewers' homes. The drop lines 35 are 
connected to the user terminals 1 4 within the respective 
homes. 

When a viewer activates the terminal 14 to view a 
video presentation, the user terminal 14 is tuned to a 
channel associated with the interactive television net- 
work, e.g. channel 33. The user terminal searches the 
frames transmitted overthat channel for those which are 
encoded with its particular address, and stores each 
such frame, one at a time, in a frame store. The stored 
frame is continually retransmitted from the terminal 14 
to the viewer's television receiver 36 for display as a still 
frame. When the next frame in a desired presentation 
reaches the user terminal, it replaces the preceding 
frame in the frame store and is then displayed. 

A more detailed block diagram of the presentation 
system 10 is illustrated in Figure 2. The audio subsys- 
tem comprises a number of DAS (Digital Audio System) 
control units 38, and the video subsystem includes a 
number of DVS (Digital Video System) control units 40. 
Each of the control units 38 and 40 communicates with 
the system controller 22 by means of a local area net- 
work (LAN), for example a SCSI bus 42. All of the control 
units also communicate with a disk storage system 44 
by means of the LAN. The disk storage system 44 stores 
digitized information forthe various video presentations, 
that are available by means of the interactive network, 
including the audio that accompanies each presenta- 
tion. Preferably, the digitized video information is stored 
in a compressed form. As illustrated in Figure 2, a single 
disk storage system 44 is shared by all of the DAS con- 
trol units 38 and the DVS control units 40. If desired, 
however, separate disk storage systems could be re- 
spectively associated with the audio subsystem and the 
video subsystem. 

The disk storage system 44 includes a multiported 
controller 45 having a number of ports respectively con- 
nected to the DAS and DVS control units. The controller 
45 also has a number of ports respectively connected 
to a plurality of disk drives 46. The controller receives 
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disk control commands, such as read and write data for 
example, from the DAS and DVS control units via the 
LAN, and sends stored data from the disks to the control 
units. 

s A DAS control unit is illustrated in block diagram 
form in Figure 3. Referring thereto, each control unit in- 
cludes a plurality of audio boards 48 having a number 
of telephone line interfaces. In the illustrated example, 
each audio board is connected to four telephone lines. 

10 The audio boards are capable to detecting incoming 
calls and touch tones transmitted over the telephone 
line. The boards are provided with D/A converters, to 
enable digitized audio messages retrieved from the sys- 
tem 44 to be replayed as analog audio to a user via the 

'5 telephone lines. In addition, each audio board can in- 
clude an A/D converter per line interface, to digitize 
voice messages received on the telephone lines for stor- 
age in the disk storage system. 

The DAS control unit 38 includes an interface 50 for 

20 the disk storage system. This interface enables the dig- 
itized audio messages to be stored in the storage sys- 
tem and retrieved therefrom. The DAS control unit also 
include an interface 52 for communicating with the sys- 
tem controller 22 over the LAN. This interface enables 

2S control messages to be transmitted between the system 
controller 22 and the DAS control unit 38. 

A local controller, e.g. a microprocessor, in the DAS 
control unit 38 scans the telephone line circuits and re- 
ports line events, such as line ringing and the receipt of 

30 touch tones, to the system controller 22. In operation, 
the local controller 54 scans each idle line interface cir- 
cuit and detects incoming calls. When an incoming call 
is detected, a message is sent to the system controller 
22 via the interface 52. The controller 54 also scans 

35 each active line to detect the presence of touch tones, 
and sends messages to the system controller 22 when 
predetermined tones are received. In response to com- 
mands from the system controller 22, the local controller 
54 controls each of the interface circuits within the audio 

40 boards 48 to answer calls, retrieve audio messages 
from the disk subsystem and play them on designated 
lines, select idle lines and dial specified telephone num- 
bers, transmit tones on the lines and disconnect a line 
when a viewing session has been concluded. 

45 if desired, the DAS control unit can be provided with 
a serial communications port 56 to enable communica- 
tions to be carried out with a remote terminal for diag- 
nostic and testing purposes. For example, the remote 
terminal might instruct one of the audio boards 48 to dial 

so out on a number that causes a connection to be made 
to another one of the boards. Test signals can then be 
transmitted between the two boards to test the operating 
quality of the telephone portion of the system. 

Referring again to Figure 2, each of the DVS control 

55 units 40 receives compressed, digitized video informa- 
tion stored in the disk storage system 44, expands it and 
converts it into a video signal. In addition, the DVS con- 
trol units insert appropriate address and control infor- 
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mation into the vertical blanking interval of each frame 
to be transmitted. The DVS control unit can also insert 
text which is to be overlaid upon a selected image. Once 
the video frame has been composed within the DVS 
control unit, it is supplied to a picture multiplexer 58. s 

The picture multiplexer 58 has video input ports 60 
which receive the video signals from the DVS control 
units 40 over video lines 61 . The multiplexer has multiple 
output ports 62 corresponding to the number of trans- 
mission paths. Preferably, each of the input and output 10 
ports comprises an RGB video port. 

Associated with the picture multiplexer 58 is a con- 
troller 64 containing a command/status register for each 
DVS control unit 40. The DVS control units communi- 
cate with the controller 64 over control lines 66 to pro- '5 
vide information which identifies the transmission path 
for the video frame from that control unit, an indication 
of whether the frame is to be transmitted in a field or 
frame mode, and the input port number where the frame 
appears. This information is written into the command/ 20 
status register associated with the DVS control unit. 

The controller 64 arbitrates among all of the input 
ports at which a video signal has been presented for 
transmission. Each such input port is serviced in turn, 
by selecting an output port based upon the identification 2s 
of the transmission path in the command register, and 
activating an electronic switch within the multiplexer 58 
to gate the input port to the selected output port at the 
start of the vertical interval of the next field. In this re- 
gard, master timing information for synchronizing the 30 
transmission of all of the video frames at the respective 
input ports is provided by a master sync signal generator 
68. This generator produces horizontal and vertical in- 
terval pulse signals which are supplied to the controller 
64 for the picture multiplexer and to each of the DVS 35 
control units 40. These pulses are used to control the 
timing with which video frames are presented to the in- 
put ports of the picture multiplexer and switched to its 
output ports to thereby ensure that a continuous, syn- 
chronized video signal appears at each output port at a 40 
standard television frame rate, e.g. 30 frames per sec- 
ond in the NTSC format. 

Once the transmission of a video frame has been 
completed, the controller places an appropriate status 
bit in the command/status register for the DVS control 4S 
unit from which the frame originated, to thereby provide 
an indication that the multiplexer is ready to receive the 
next frame from the control unit. 

The video signals present at the output ports of the 
picture multiplexer 58, which are in RGB format, areap- 50 
plied to respective NTSC composite video encoders 70. 
Each of these encoders receives synchronizing signals 
from the master signal generator 68, including a refer- 
ence color subcarrier, as well as horizontal and video 
synchronizing signals. The RGB video signals are con- 55 
verted to NTSC composite video signals, and applied to 
respective TV channel modulators 72. The modulators 
have audio input ports which receive background music 
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that is to accompany the video presentations. The mod- 
ulated output signals from the modulators are coupled 
to a suitable transmission facility for dissemination to the 
viewers. This facility can be a coaxial or fiber optic cable, 
a broadcast transmitter, or a microwave channel for dis- 
tribution to individual receivers, a CATV hub or a satellite 
for DBS broadcasts. 

If desired, the presentation system can be provided 
with a signal monitoring subsystem 74 to detect faults 
within the video processor and the picture multiplexer. 
The signal monitoring subsystem includes a multiplex- 
ing switch 76 having plural inputs respectively connect- 
ed to the output ports of the modulators 72. A video sig- 
nal measuring unit 78 receives the multiplexed signal 
from the switch 76. This unit measures various video 
signal parameters, such as signal level, synchronization 
timing, and the like. In addition, it can be provided with 
a suitable means to detect and decode the addresses 
inserted in the vertical blanking intervals of the frames, 
as well as any control and information data which has 
been inserted into any scan line of a field or a frame. 

The results measured by the signal measurement 
unit 78 are supplied to a control unit 80 which monitors 
the results and sends an alarm message to the system 
controller 22 whenever a measurement is not within 
nominal operating limits. The control unit 80, in re- 
sponse to commands from the system controller 22, al- 
so activates the multiplexing switch 76 to capture video 
signals destined for specific addresses. 

The structure of the DVS control units 40 is illustrat- 
ed in greater detail in the block diagram of Figure 4. Re- 
ferring thereto, the control unit includes a pair of inter- 
faces 82 and 84 for respectively communicating with the 
system controller 22 and the disk storage system 44 
over the local area network. The control unit also in- 
cludes multiple video processors 86, two of which are 
shown in the implementation of Figure 4. The basicfunc- 
tions of the video processor are to decompress a com- 
pressed image file that is received from the disk storage 
system, and to convert the decompressed image into an 
analog video signal by means of an internal D/A con- 
verter. In addition, the video processor 86 superimposes 
on the video image text information as supplied from the 
system controller 22, the retrieved image file, or both. 
The converted and decompressed video signal from the 
video processor is supplied to the picture multiplexer 58 
over a video line 61 . 

Associated with each video processor 86 is an im- 
age cache 88 for storing the video images prior to and/ 
or during processing. For example, a compressed im- 
age file received from the disk storage system 44 
through the interface 84 can be loaded into the image 
cache 88 associated with a particular video processor 
86. When the processor is ready to process the loaded 
image it can retrieve it from the cache, decompress it 
and add any text strings that are appropriate. In addition, 
the address for the video frame is inserted in the frame's 
vertical blanking interval. These activities are carried out 
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under the direction of a local controller 94 which com- 
municates with the other components of the DVS control 
unit by means of a local bus 92. After the video proces- 
sor has completed these tasks, it can store the proc- 
essed frame in the cache 88 and send a signal to the 
multiplexer controller 64 through an interface 90 to indi- 
cate that it has a video frame ready to be transmitted. 
Subsequently, when the controller returns a command 
over the control line 66 that it is ready to receive the 
frame, the video processor retrieves the frame from the 
cache, converts it from a digital to an analog signal, and 
supplies it to the multiplexer over its video line 61. The 
timing of these operations is controlled by the synchro- 
nizing pulses from the master sync signal generator 68. 
With this arrangement of caches for each video proces- 
sor, subsequent images can be retrieved and decom- 
pressed in the video processor boards while previously 
processed images are queued for a time slot in the out- 
put transmission medium. 

To enable the video subsystem to be tested, a dig- 
itizer 96 can be associated with each video processor 
and its image caches. Each digitizer receives an analog 
video frame from one of the NTSC encoders 70 and con- 
verts it into a digital video frame. This frame is stored in 
a portion of the image cache 88. The local controller 94 
can perform a bit-by-bit comparison of the frame from 
the digitizer 96 with the processed frame previously 
stored in another area of the cache by the video proc- 
essor 86. The results of this comparison provide an in- 
dication of the quality of operation of the D/A portion of 
the video processor, the multiplexer 58 and the NTSC 
encoder 70. 

After the DVS control unit has supplied the analog 
video signal to the picture multiplexer 58, the signal is 
converted into an NTSC format signal in one of the en- 
coders 70, modulated onto an appropriate channel fre- 
quency and transmitted to the user terminals 14 by 
means of an appropriate transmission facility, such as a 
trunk cable. The structure of the user terminal is illus- 
trated in Figure 5. Referring thereto, the input line to the 
viewer's home, such as a drop cable 35, is connected 
to a signal splitter 98. One output terminal of the splitter 
is connected to any user accessories, such as a video 
cassette recorder, and thence to the viewer's TV receiv- 
er by means of a control switch 1 00. During normal view- 
ing, the control switch 100 is in the position shown in 
Figure 5, where the TV is directly connected to the input 
cable. 

The other output terminal of the splitter 98 is con- 
nected to a channel tuner 1 02. This tuner is adjusted to 
a particular television channel associated with the inter- 
active service, e.g. channel 33. The adjustment of the 
tuner to this channel is carried out by means of a control 
signal from a controller 104. 

The tuner passes only the signal at the designated 
channel for the service to which it is currently tuned. This 
signal comprises the sequence of decompressed and 
addressed video frames assembled in the picture mul- 
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tiplexer 58, as well as the background audio signal that 
has been combined with the video signal. The signal 
carried on the designated channel is applied to a video 
demodulator 106, which separates the background au- 

5 dio signal from the video information. The background 
audio signal is applied to a muting circuit 108. Under 
control of the controller 104, the muting circuit 108 se- 
lectively blocks the background audio signal or passes 
it along to an audio processing circuit 110. 

io The video information from the video demodulator 
106 is presented to a video control circuit 112. This con- 
trol circuit is supplied with data from the controller 104. 
In part, this data contains the address of the viewer. In 
response to this information, the video control circuit de- 

is tects data which is encoded in the vertical blanking in- 
terval of each frame and determines whether any frame 
carries the specific address supplied by the controller 
104. If that address is detected in the vertical blanking 
interval of a frame, the frame is gated to a frame store 

zo 114. The video frame stored within the frame store 114 
is continually read out of the frame store and applied to 
a modulator 116 at the standard television frame rate. If 
locally generated graphics are to be displayed with the 
frame, they are generated in a graphics generator 118 

25 under instructions from the controller 1 04, and included 
with the information stored in the frame store 114. 

The user terminal includes telephone jacks 1 20 for 
the receipt of additional information transmitted over the 
telephone lines. Included with this additional information 

30 can be audio signals that are specific to the frame to be 
displayed, such as a description of a house being shown 
on the TV screen. The audio information is retrieved 
from the incoming signal in a telephone interface circuit 
122, and supplied to the audio processing circuit 110. 

35 The audio processing circuit 110 combines the audio 
signal from the telephone lines with the background sig- 
nal, and presents the combined signal to the modulator 
116. The audio processing circuit can be provided with 
a volume control switch 1 24 to enable the viewer to con- 

40 trol the level of the background audio relative to the spe- 
cific audio signal. 

If the user terminal is to be located at a place where 
it is not convenient to connect it to a telephone line, the 
telephone jacks 120 can be replaced with a wireless 

45 transmission system similar to that employed in cord- 
less telephones. 

When the user desires to view a selected presen- 
tation, he enters appropriate commands into the con- 
troller 104. Those commands can be entered by de- 

50 pressing appropriate alpha-numeric keys on the remote 
control unit 16, which sends corresponding infrared sig- 
nals to the user terminal. These signals are received in 
an infrared receiver 126 and forwarded to the controller. 
When the user has indicated a desire to view a presen- 

55 tation, the controller actuates the control switch 100 to 
connect the TV receiver to the modulator 116. In this 
condition, the receiver reproduces the frame which has 
been stored in the frame store 1 1 4, along with the audio 
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signal supplied from the audio processing circuit 110. 
More specifically, the stored frame is repetitively read 
out of the frame store 1 1 4 at the standard television rate, 
e.g. 30 frames per second, and applied to the TV receiv- 
er to be displayed as a still frame. That still frame is con- 
tinuously displayed until a new frame containing the 
viewer's address is received over the cable. When this 
occurs, the newf rame replaces the previously displayed 
frame in the frame store 114, and is continuously dis- 
played as a new still frame. 

Operation 

Further specific features of the present invention 
will now be described with reference to the operation of 
the system illustrated in Figures 1-5. The functions 
which take place within the system controller during the 
operation of the system are further illustrated in the task 
chart of Figure 6. 

To initiate a viewing session, the viewer activates 
the user terminal 14 by depressing appropriate keys on 
the remote terminal 16. Such a result may be accom- 
plished, for example, by depressing an on/off switch on 
the remote control. In addition, or more preferably in lieu 
of depressing the on/off switch, the viewer depresses 
keys which identify the particular type of presentation 
that is desired to be initially viewed. For example, if the 
interactive television system provides a "Yellow Pages" 
type of directory service, the viewer might activate his 
user terminal by pressing the "Y" key on the remote con- 
trol unit. In response to this key activation, the controller 
104 within the user terminal actuates the switch 100 to 
connect the receiver to the terminal. This action causes 
a generic welcome screen, which is addressed to all ter- 
minals in an idle mode, to be displayed on the viewer's 
receiver. At this time, the terminal also sends pulse or 
DTMF control signals, depending upon the type of tele- 
phone service available, to the telephone interface unit 
122. These control signals identify the telephone 
number of the presentation system 10 associated with 
the interactive television network. The telephone inter- 
face 122 causes the telephone number of the presen- 
tation system to be dialed. 

Upon receipt of a ringing signal at one of the audio 
boards 48 within the audio subsystem of the presenta- 
tion system, a signal is provided to the local controller 
54 within the subsystem to indicate that the system is 
being called. The local controller 54 in turn sends a sig- 
nal to the system controller 22 via the interface 52. This 
signal is detected by means of a line handler task 1 HT 
within the system controller and forwarded to a session 
distributor task SDT (Figure 6). Preferably, each DAS 
control unit 38 has a line handler task (LHT) associated 
with it. In response to the detection of the ringing signal, 
the session distributer task initiates a navigation session 
task NST Such a navigation session task is opened for 
each active viewing session that is being carried on with- 
in the presentation system. 
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Upon being opened, the navigation session task 
sends a command to the line handler task to instruct the 
associated DAS control unit 38 to answer the incoming 
call and respond with an appropriate phrase which indi- 

5 cates to the viewer that he has accessed the interactive 
system. The navigation session task can then wait for 
the viewer to send identifying information through ap- 
propriate actuation of the keys on his remote control 
unit, which are transmitted to the presentation system 

10 as DTMF tones. More preferably, however, the identify- 
ing information is previously stored within the controller 
1 04 of the user terminal. In this situation, the navigation 
session task instructs the DAS control unittoanswerthe 
call and to transmit a tone to the user terminal which 

's signals that the presentation system has answered the 
call. In response to the receipt of this tone, the user ter- 
minal sends a sequence of tones to the presentation 
system which identify its address, the key presses which 
the viewer used to activate the system, for example "Y", 

20 and a transmission path identification. 

The transmission path identification is encoded in 
the vertical blanking interval of the welcome screen that 
is transmitted to all terminals in the idle mode and dis- 
played when the viewer first accesses the system. It 

25 uniquely identifies the particular cable trunk 28 to which 
the user terminal is connected and, in a multi-channel 
service, the television channel to which the terminal is 
tuned at the time that access is made and the welcome 
screen is captured. This information is retrieved from the 

30 captured frame and sent back to the presentation sys- 
tem 1 0 by means of the telephone connection. Upon re- 
ceipt of this information, the presentation system can 
transmit an audio message to the viewer to prompt him 
to enter a personal ID or a password. Once the viewer 

3S enters this information through his remote control unit, 
he is logged onto the system. 

As an alternative to sending a tone from the pres- 
entation system 10 to the user terminal 14 upon receipt 
of a ringing signal, the user terminal can wait a prede- 

40 termined period of time after dialing the system and then 
automatically transmit the address, key presses and 
transmission path ID. 

To facilitate the use of the telephone lines for the 
transmission of the audio portions of presentations, au- 

4B dio processing can be carried out within the user termi- 
nal. To this end, when the initial handshaking routines 
are being carried out between the terminal and the pres- 
entation system during the log-on process, the presen- 
tation system can send a predetermined sequence of 

50 tones through the telephone lines which are received at 
the user terminal. The telephone interface circuit 1 22 of 
the user terminal can detect the level and frequency re- 
sponse of its particular connection, and use the detected 
results to adjust the gain of the audio receiving circuits 

ss accordingly. For example, in a simple implementation of 
this concept, a tone can be transmitted from the pres- 
entation system with a predetermined amplitude. The 
amplitude of the received tone is measured at the user 
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terminal. If it falls below a threshold value, a switch can 
be activated to boost the amplification of the audio cir- 
cuits. 

Once the logging and initiation procedure has been 
completed, the navigation session task selects and 
opens a viewing session with a video display task VDT 
(Figure 6), which communicates with a DVS control unit 
40. The video display task is supplied with the user ter- 
minal address and the transmission path ID for the ses- 
sion. If the channel specified by the transmission path 
ID is operating at full capacity, and if transmission ca- 
pacity is available on an alternate channel, the video dis- 
play task can send a control message to the user termi- 
nal to instruct it to tune to an alternate channel. These 
instructions can be transmitted over the telephone line 
as DTMF tones, and supplied to the controller 104 from 
the telephone interface 122. More preferably, they are 
transmitted to the terminal as data encoded in the ver- 
tical blanking interval of the next frame addressed to the 
terminal. At the terminal this data is separated from the 
frame, decoded in the video control circuit 112 and sup- 
plied to the controller 104. In response to these instruc- 
tions, the controller 104 causes the tuner 102 to be set 
to the newly designated alternate channel. An acknowl- 
edgement of this change can be sent to the system con- 
troller via the telephone lines. 

The navigation session task also selects and opens 
an application task APPL which is determined by the key 
presses that the user made to activate the system or by 
an identification transmitted to the presentation system 
during the log-on procedure. For example, if the viewer 
depresses the " Y" key to activate the system, the system 
controller can be programmed to associate this key 
press with the "Yellow Pages" type of directory data- 
base, and would therefore open this application for the 
session. To this end, the navigation session task can ex- 
amine a user profile stored in a database 130 to select 
a pathway for an opening presentation in accordance 
with previously indicated user preferences stored for 
that terminal. Other activation keypresses can be asso- 
ciated with the terminal and used to open other prede- 
fined databases at the start of a viewing session. With 
this approach, every viewer in a household can be pro- 
vided with a different pathway that is determined by the 
initial keypresses used to activate the system to thereby 
receive an opening presentation of choice. 

If no predefined key is activated at the time of log- 
on, an opening pathway can also be associated with the 
user terminal to cause a particular presentation data- 
base to be opened when the system is first accessed 
from that terminal. If no pathway is associated with a 
particular terminal, the navigation session task might 
cause a general menu screen to be transmitted to the 
viewer's terminal over the transmission path designated 
in the transmission path ID. The viewer can then select 
one of the available choices from the menu, and when 
this selection is transmitted to the presentation system 
the appropriate application would be opened. 



Once an application APPL has been opened, it 
takes over control of the session and the navigation ses- 
sion task reverts to a suspended state to await requests 
from the application. Basically, the navigation session 

s task functions as a server to the application during this 
time, making requests to the other tasks as necessary. 
When an application has been completed and termi- 
nates, the navigation session task resumes control of 
the viewing session. 

io The navigation session task selects a starting node 
in the opened application database which is determined 
by the key presses that the viewer used to initiate the 
session or by the viewer's personal pathway. This node 
in the database identifies the initial image which is to be 

is presented to the viewer as part of the video presenta- 
tion. A start command is then issued to the video display 
task. In response, the video display task causes one of 
the DVS control units to retrieve an image file associated 
with the selected node from the disk storage system 44, 

20 decompress the retrieved information to produce a vid- 
eo frame, encode the video frame with the user's ad- 
dress, and present it to the multiplexer 58 to be trans- 
mitted to the user terminal to begin a viewing session. 
Once the viewing session has begun, the naviga- 

25 tion session task or the application provides a list of valid 
key press combinations to the line handler task for the 
associated DAS control unit and requests that key press 
associated tones be accepted from the viewer until a 
valid match is received or a time out occurs. These valid 

30 key press combinations identify the various choices that 
are available to the viewer for the video frame that is 
currently being displayed on his receiver. For example, 
if the directory service has been selected by the viewer, 
the first frame in that service may be a listing of the topics 

35 available for the viewer' reviews. The valid key press 
combinations in this situation would be the codes asso- 
ciated with each of the available selections. In addition 
to the viewer selection key presses, other key press 
combinations can be recognized as valid input. For ex- 

40 ample, certain key press combinations can be reserved 
for specific user requests, such as pause, resume, re- 
peat a frame or skip to the last frame in an active seg- 
ment. To enable an experienced user to bypass a se- 
quence of menu screens, certain key press combina- 

45 tions can be recognized as user requests to navigate 
directly to specific nodes in the current presentation da- 
tabase or a new database. 

In this regard, certain touch tone sequences are 
transmitted over the telephone lines and interpreted as 

so alphanumeric and punctuation characters. With this ca- 
pability, the user is provided with a larger range of se- 
lections to choose from at any one time. It also provides 
the ability to send text messages to the presentation 
system over the telephone lines at the same time as au- 

55 dio information is being received from the presentation 
system. Such a capability may be useful in an electronic 
mail context, for example, where the view can send a 
message to the presentation system to be stored in the 
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disk storage system. Other views accessing the inter- 
active system can subsequently retrieve messages tor 
them which have been stored in the system. 

To this end, the navigation session task can send a 
control message to another user's terminal to activate a 
message indicator, such as a light. This indicator alerts 
the user to access the system in order to retrieve a 
stored message. Alternatively, the controller 104 within 
the other viewer's terminal could be instructed to display 
characters on the viewer's receiver when the viewer 
turns it on, to indicate that a message has been stored. 
For example, this function might be performed by setting 
a bit in the memory of the terminal of the viewerfor whom 
the message is intended. This instruction is most pref- 
erably sent to the terminal by means of data in the ver- 
tical blanking interval of a frame transmitted to the ter- 
minal. 

Preferably, the alpha-numeric and punctuation 
characters are encoded in the form of two pairs of tones 
for transmission via the telephone lines. In conventional 
DTMF signalling, the numbers and symbols present on 
a telephone keypad are each transmitted as a dual-fre- 
quency tone. For example, the number "1 " is represent- 
ed by a tone comprised of the frequencies 697Hz and 
1 209Hz, and the star symbol "*" is represented by a tone 
at the frequencies 852Hz and 1477Hz. A total of seven 
different frequencies are utilized in pairs to transmit the 
ten numbers and two symbols on a conventional tele- 
phone keypad. 

To transmit alphabetic characters over the tele- 
phone lines as well as the conventional numbers and 
symbols, these seven frequencies and an eighth, nor- 
mally unused, frequency are employed. The eighth fre- 
quency can have a value of 1633Hz, for example. This 
additional frequency is used only for the transmission of 
characters that are not typically transmitted via DTMF 
signalling. To indicate the transmission of an alphabetic 
character, the first tone in a pair of tones which identify 
the letter can include this eighth frequency as a compo- 
nent thereof. For example, the letter "A" can be trans- 
mitted as a first tone comprised of the frequencies 
697Hz and 1 633Hz and a second tone comprised of the 
frequencies 697Hz and 1209Hz. Every other letter can 
similarly be comprised of a first tone which includes the 
eighth frequency in combination with one of the seven 
conventionally employed frequencies, followed by a 
second tone comprised of any two of the eight available 
frequencies. Along the same lines, other non-conven- 
tional characters, such as punctuation and spaces, can 
be transmitted from the user terminal in an unambigu- 
ous fashion by generating a unique pair of dual-frequen- 
cy tones upon the depression of a single key on the re- 
mote control keypad. 

To facilitate the entry of messages into the system, 
the navigation session task can send control signals to 
the user terminal to enable and disable local echoing of 
viewer input. Preferably, these control signals are trans- 
mitted in the vertical blanking intervals of frames ad- 
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dressed to the terminal. These control signals cause the 
character generator 1 1 8 to be actuated so that each key 
press made by the viewer is displayed on the viewer's 
receiver. Preferably, the remote control unit 16 is pro- 

s vided with appropriate keys that enable the viewer to 
specify the location of a cursor on the screen. Alterna- 
tively, the system controller 22 can send a command to 
the user terminal to indicate the position at which locally 
generated characters are to be positioned on the 

JO screen. 

Each presentation database file stored in the disk 
system 44 contains nodes. Every node is linked to other 
nodes via one or more branching paths which are se- 
lected by the application APPL in response to viewer 

is input. The record for each node within the database file 
contains a navigation part, a video display segment part 
and an audio segment part. The navigation part contains 
node descriptions and branching information for valid 
user key press combinations. The audio segment part 

20 consists of either or both of an informational audio part, 
e.g. a description of the item displayed on the viewer's 
screen, and an instructional audio part, such as help 
messages for the viewer. The video display segment 
part contains a number of picture steps. Each picture 

25 step includes a number which specifies the location of 
an image file in the storage system, and a time code 
which enables the DVS control unit to determine when 
each frame in a segment is to be transmitted to a user 
terminal. 

30 As noted previously, each of the still frame images 
is stored in a compressed format in the disk storage sys- 
tem 44 as part of an image file. Each image file contains 
information pertaining to one compressed frame of vid- 
eo. If the video frame includes textual and/or graphic 

35 information, the frame is not compressed with this infor- 
mation therein. Rather, to improve the resolution of the 
decompressed image, textual and graphic information 
is first removed from the frame, and only the pictorial 
information, i.e., the background picture minus the text, 

40 is compressed. The text and graphics information is 
stored as a separate item of information in the image file. 

In addition, the image file can be stored with instruc- 
tions pertaining to the manner in which the stored video 
image is to be decompressed. More particularly, com- 

45 pressed images can be decompressed with different 
resolution factors that depend upon the content of the 
image. If an image has very low contrast, it can be de- 
compressed using a low resolution algorithm. However, 
images with a greater degree of contrast, or those which 

50 include text or graphics, may require a more sophisti- 
cated decompression algorithm. The decompression in- 
structions stored as part of the image file can be sup- 
plied to the DVS control unit with the retrieved image 
data, to instruct the control unit on the type of decom- 

55 pression algorithm that is to be employed for that par- 
ticular frame. These instructions might simply be an in- 
dication that the image contains text or graphics, for ex- 
ample, which would cause the DVS control unit to select 
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a higher resolution decompression algorithm. After the 
video image is decompressed within the DVS control 
unit, the text string and graphics are generated or re- 
constructed in response to instructions stored in the im- 
age file, and overlayed on the image to reconstruct the 
original frame. 

In certain types of presentations which employ tex- 
tual information, some of the information may be fixed 
while other information can be variable. For example, in 
a real estate listing service, each frame may contain 
three types of information: an image of the house, its 
address, and the current price. Since the address re- 
mains fixed, it is stored as a text string in the image file 
for that video frame. However, since the price may vary 
over time, it is not stored as part of the image file in the 
storage system 44. Rather, this information can eb sep- 
arately stored as part of the picture step, for example in 
the database 130 associated with the system controller. 
When the frame is to be presented to the viewer, the 
compressed pictorial information and the fixed text are 
retrieved from the disk storage system and presented 
to the appropriate DVS control unit 40. In addition, the 
variable data is supplied to the DVS control unit by the 
system controller. This variable data is also overlayed 
on the video image, which is then transmitted to the 
viewer. 

When processing a video display segment, the 
presentation system can selectively suppress the in- 
structional audio portion or the informational audio por- 
tion of an audio segment part. These suppressions can 
be made in dependence upon whether the user has al- 
ready been presented with this particular audio seg- 
ment. This capability prevents annoyance of viewers by 
constantly presenting them with repetitious information. 
In addition, the presentation system can indicate wheth- 
er the background music should be on or off for any par- 
ticular video segment. This instruction can be sent to the 
controller 104 within a user terminal via the telephone 
lines or by means of the vertical blanking interval in a 
video frame, for appropriate control of the muting circuit 
108 within the user terminal. 

During a typical viewing session, the viewer is con- 
nected to the presentation system 10, through his user 
terminal 14, by means of a single telephone line. In 
some types of services it may be desirable to connect 
the viewer to a third party as well. For example, if the 
viewer determines that he would like to obtain more in- 
formation about a house being displayed as part of a 
real estate service, he may wish to speak with a real 
estate agent. The audio boards 48 in the DAS control 
units 38 can provide such a function while a viewing ses- 
sion is taking place. More particularly, through the actu- 
ation of one or more keys on his remote control unit 16, 
the viewer can send a command to the presentation sys- 
tem that he would like to speak to the real estate agent 
responsible for the particular house being displayed. In 
response to this command, the system controller 22 can 
retrieve the telephone number of the agent, which might 
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be stored as part of the picture step, for example. An 
instruction is then sent to one of the line handler tasks 
to dial the real estate agent's number on a different tel- 
ephone line. This latter telephone line is then bridged to 
s the telephone line connected to the viewer, within the 
DAS control unit. The viewer can speak to the agent 
over his telephone handset, while remaining connected 
to the presentation system 22 over a single outgoing 
line. 

io Alternatively, it is possible to automatically termi- 
nate the viewing session at the time the connection is 
made with a third party. In this implementation, the call 
to the third party does not originate from the presenta- 
tion system 10. Rather, after the third party's number 

15 has been retrieved from the disk storage system 44 or 
the database 130, it is transmitted to the user terminal 
14 along with a command to dial that number. In re- 
sponse, the controller 1 04 in the user terminal 1 4 causes 
the telephone interface circuit 122 to terminate the call 

20 to the presentation system 1 0 and to dial the number of 
the third party. The viewer is then able to speak with the 
third party by means of a direct connection from his tel- 
ephone set. 

As noted previously, the address of the user termi- 

25 nal is transmitted from the terminal to the presentation 
system, along with the transmission path ID, during the 
initial log-on process. This address is specific to the ter- 
minal and is preferably stored in a non-volatile memory 
associated with the controller 104 of the terminal. This 

30 address is also applied to the video control circuit 112 
for use in selecting transmitted frames designated for 
that terminal. In addition to the unique address associ- 
ated with the terminal, the video control circuit 112 can 
be provided with a group address that pertains to a 

35 number of terminals. This capability is desirable for cer- 
tain types of presentations that are provided to more 
than one viewer at a time. For example, if an interactive 
game is to be played by multiple players, it is preferable 
to send each frame to all players at once, rather than 

40 repeat the frame with different addresses for the various 
players. Similarly, in an educational network, certain 
types of presentations may be presented to groups of 
viewers, rather than individual viewers. These groups 
can be classified by professions, for example, so that 

45 one presentation can be transmitted for doctors, another 
for teachers, a third for business managers, and so on. 

Preferably, the group address can be dynamically 
changed. To this end, the group address associated with 
a particular presentation, for example a game, is trans- 

50 mitted from the presentation system to the user termi- 
nals for which it is intended via the DAS control units 
and the telephone lines, or via the vertical blanking in- 
terval of transmitted video frames. The address is re- 
ceived in the controller 1 04 of the terminal and supplied 

55 to the video control circuit 1 1 2. 

The group address can replace the terminal specific 
address stored within the video control circuit. More 
preferably, however, the group address is employed in 
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addition to the terminal specific address. Therefore, in- 
dividual frames which are intended for a particular ter- 
minal only can be received at that terminal, as well as 
frames that are addressed to a group of viewers. Fur- 
thermore, a control signal can be transmitted from the 
presentation system to each of the individual user ter- 
minals to indicate whether the terminal should be re- 
sponsive to its unique address, the group address or 
both. Thus, while the terminal is inactive it might be in- 
structed to respond to a particular group address with 
which all idle frames are encoded, whereas while it is 
active it can ignore this group address and respond only 
to frames with its unique address. 

The unique terminal address that is stored within 
each user terminal can also be used to provide a cus- 
tomized presentation when a viewer first accesses the 
system. For example, if a particular viewer only sub- 
scribes to a single service, for example a real estate list- 
ing service, this fact can be stored along with the view- 
er's terminal address in the system controller database 
130. When the viewer accesses the system, the initial 
screen that is transmitted to him can be one that is spe- 
cific for real estate only. Similarly, viewers subscribing 
to other services can be programmed to receive specific 
respective initial screens. 

As is apparent from the foregoing, the vertical 
blanking interval of the video frames is used to transmit 
data, such as an address and control signals, from the 
presentation system to the user terminal. This capability 
can be employed to enable the interactive system to 
transmit other types of data from the presentation sys- 
tem to the user terminal as well. In one context this ability 
can be used as an enhancement to the video presenta- 
tion system. In the context of a real estate listing service, 
for example, a data file listing the available houses with 
their addresses and a brief description could be down- 
loaded from the presentation system to a buffer 1 32 in 
the user terminal. This downloaded data could then be 
supplied to a conventional printer attached to the user 
terminal via a data I/O port 134, to provide a printout to 
the viewer. Alternatively, a personal computer could be 
connected to the user terminal port 134 to directly re- 
ceive the data transmitted via the vertical blanking inter- 
val of the video frames. 

If a large amount of data is to be transmitted, it may 
be appropriate to use the horizontal lines in an entire 
video field or frame, rather than just the lines in the ver- 
tical blanking intervals of a number of successive 
frames. 

As a further enhancement to the system, program 
data could be downloaded from the presentation system 
to the microprocessor within the local controller of the 
user terminal. With this capability it becomes possible 
to change the functionality of the user terminal in ac- 
cordance with a particular service requirement. For ex- 
ample, a user may desire to play along with a televised 
game show. In this example, at the start of a viewing 
session a set of specific instructions are downloaded to 



the microprocessor of the user terminal, by means of 
video frames transmitted over the channel associated 
with the interactive network. The group address de- 
scribed previously can be used to download the same 

5 set of instructions to a number of terminals. Once the 
instructions have been downloaded, the terminal re- 
mains connected to the receiver through the switch 1 00, 
and the tuner 102 is tuned to the channel on which the 
game show is being televised. As the game is being tel- 

io evised, new data such as scores and correct answers 
can be downloaded to the individual terminals to allow 
the viewers to interact with the game being televised, by 
way of their terminals. Furthermore, the user's terminal 
can be requested, by means of commands in the vertical 

'5 blan king intervals of transmitted frames, to upload infor- 
mation regarding the viewer's progress for further 
processing. The uploaded information, which is trans- 
mitted by way of the telephone lines, can identify the 
viewer by name and a high score for a particular viewing 

20 session. 

In the foregoing examples, the data is transmitted 
to the user terminals in an on-line mode, i.e. it is trans- 
mitted to the terminal while the viewer is connected to 
the presentation system via the telephone lines for in- 

25 teractive control of a presentation. It is also possible to 
transmit data to the terminals in an off-line mode. To this 
end, instructions could be sent to all terminals in the ver- 
tical blanking interval of a program transmitted over a 
normal network channel. For example, it may be desir- 

30 able to provide all viewers who are watching a particular 
commercial with a coupon for a discount on the product 
being advertised. The vertical blanking intervals of the 
frames for the commercial can be encoded with instruc- 
tions pertaining to the distribution of the coupons. In one 

35 embodiment, the user terminal might have a printer in- 
tegral therewith or connected thereto, and the instruc- 
tions can control the printer, via the controller 104, to 
print the coupon at that time or at a later time. If desired, 
the controller 1 04 can be commanded, via data encoded 

40 in the vertical blanking interval of the frames for the com- 
mercial, to display a message instructing the viewer to 
press a certain key if he desires to receive a coupon. 
The controller can be further commanded to await the 
activation of that key before causing the printer to print 

45 the coupon. 

Alternatively, the instructions might command the 
controller 1 04 to dial the system controller 22 or another 
controller at a later time and transmit information iden- 
tifying the viewer, so that a coupon can be mailed to the 

50 viewer. 

The ability to transmit data from the presentation 
system to the user terminal further enhances the system 
for use in connection with other services. For example, 
this ability can be used for closed captioning and other 
55 types of teletext services. In addition, the ability to send 
data to a user terminal and transmit data to the presen- 
tation system allows certain types of diagnostics to be 
implemented. For example, upon request from the pres- 
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entation system, the user terminal can execute a 
number of internal routines which verify the perform- 
ance of the terminal. When a fault is detected, this in- 
formation can be transmitted to the presentation sys- 
tem, for possible correction prior to the time that the sub- s 
scriber requires use of the system. 

This diagnostic capability can also be extended to 
test the performance of the cable system or other trans- 
mission medium. Various parameters such as signal-to- 
noise, differential phase and gain, and the like can be 10 
measured within the user terminal and the results there- 
of transmitted to the presentation system. 

Similarly, the user terminal can be employed for im- 
age error detection. More particularly, during transmis- 
sion an error could cause a portion of an image to be is 
missing. The user terminal can be provided with the ca- 
pability to detect such an error and inform the presen- 
tation system of it. In one implementation, the terminal 
can be equipped with a positive feedback mechanism, 
so that every time an image is received and detected to 20 
be proper an acknowledgment is transmitted to the pres- 
entation system. With this approach the presentation 
system is apprised of any missing or erroneous frames, 
and retransmits them automatically. In an alternative im- 
plementation, the terminal can transmit an error mes- 25 
sage to the presentation system only when it detects a 
fault in a received frame. This latter approach does not 
enable missing frames to be identified, but reduces the 
amount of data traffic on the telephone lines. 

As described previously, various types of peripheral 30 
devices, such as a personal computer and a printer, can 
be connected to the user terminal through its data port 
1 34. In this regard, it may be desirable to attach a mem- 
ory unit, such as a CD ROM, to store fixed information 
at the user terminal. The data stored in the ROM might 35 
be accessed directly by the controller 104, or by an ex- 
ternal computer connected to the I/O port 134. Such 
fixed information might be employed with an interactive 
game, for example. When the viewer accesses the sys- 
tem to play the game, the system controller can down- 40 
load variable data pertaining to the game, for use by the 
central controller of the terminal. In addition, it can send 
a command to the controller 1 04 to retrieve the fixed in- 
formation from the local memory unit, such as a pattern 
to be displayed on the screen. The ability to store some 45 
of the data at the remote location of the receiver de- 
creases the amount of data that must be transmitted 
over the interactive network for a particular service, 
thereby decreasing the demand on system capacity. 

Thus far, the illustrated embodiment of the present so 
invention has been described in the context of a one-to- 
one association between the viewer and the user termi- 
nal. There may be situations in which a single user ter- 
minal is shared by a number of viewers at different re- 
spective locations. For example, in a multiple dwelling ss 
unit such as an apartment building, one user terminal 
can be located in the building and all of the tenants in 
the building can have their receivers connected to re- 
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ceive its output. In this situation the viewers would not 
be at the same location as the user terminal, and there- 
fore would not be able to use the terminal to send com- 
mands and selections to the presentation system 10. 
Rather, the connection between the viewer and the 
presentation system would be established by means of 
the viewer's telephone handset. The use of DTMF sig- 
nals to transmit information between the viewer and the 
presentation system facilitates this mode of operation, 
i.e., either a terminal or a handset can be used to trans- 
mit commands. 

To initiate a viewing session in this latter mode of 
operation, the viewer tunes his receiver to the channel 
associated with the interactive network, e.g. channel 33, 
and dials a telephone number for the network on his tel- 
ephone. The incoming call is received at one of the au- 
dio boards 48 in a DAS control unit 38, and the system 
controller 22 causes the control unit to respond with a 
welcome message retrieved from the disk storage sys- 
tem 44 and to request the viewer to enter appropriate 
identifying information. This information, such as a 
password, is entered by the viewer using the keypad on 
his telephone set. In response to this information, the 
system controller determines the viewer's terminal ad- 
dress from a viewer profile stored in the database 1 30, 
and sends an appropriate opening frame to the terminal 
to be displayed on the viewer's receiver. In addition, the 
system controller instructs the DAS control unit 38 to dial 
the user terminal over a second telephone line, to es- 
tablish a telephone line connection with the user termi- 
nal. With this arrangement, therefore, the viewer sends 
selections to the system controller over one telephone 
line, and the system controller communicates with the 
terminal over a second line. 

It will be appreciated that, in this implementation, 
the viewer cannot send alpha-numeric characters to the 
presentation system. Rather, he is limited to the ten 
numbers and two symbols on a telephone keypad to 
transmit instructions and information to the controller 22. 
In some instances, however, it may be desirable to have 
the viewer transmit alpha-numeric information. For ex- 
ample, an interactive game may require the user to enter 
letters of the alphabet in response to questions. In this 
situation, the system controller can be instructed to in- 
terpret conventional DTMF tones as alphabetic charac- 
ters. More particularly, as part of the initial log-on pro- 
cedure the system controller determines that the viewer 
is connected via a telephone handset, rather than a user 
terminal. Subsequently, if the valid keypresses that it ex- 
pects to receive in response to an inquiry are letters of 
the alphabet, it can determine that certain numerical in- 
puts correspond to valid letter combinations. Since each 
of the keys for the numbers 2 through 9 on a telephone 
keypad has three letters associated with it, these letters 
can be identified by the numbers entered by the user. 
To illustrate, if the answer to a question requires the 
viewer to enter the word "HELP", the system controller 
would interpret the numerical sequence "4357" as a cor- 
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rect answer. Once the answer has been entered, the 
system controller can then respond to subsequent key 
presses in the normal manner, i.e. treat them as numer- 
ical inputs. 

From the foregoing it can be seen that the present 
invention provides an interactive television network of- 
fering increased functionality and user capacity. It will 
be appreciated by those familiar with this art that the 
present invention can be embodied in forms other than 
those specifically described herein. For example, in the 
illustrated embodiment of the present invention the vid- 
eo signal is transmitted in an analog format from the 
presentation system to the user terminal. It is feasible 
to implement the features of the present invention in a 
television system in which the video signal is transmitted 
as digital information. In this context, the DVS control 
unit would not include digital-to-analog converters for 
converting the decompressed video images into an an- 
alog signal. Rather, digitized video frames would be pre- 
sented to the multiplexer for transmission via the appro- 
priate medium. In this case, the user terminal can be 
provided with a digital-to-analog converter to convert 
stored frames into analog video signals for presentation 
to the television receivers. Of course, where the receiver 
has the ability to process digital video information, such 
a converter would be unnecessary. 

Further along these lines, it is possible to transmit 
the video information to the user terminal while it is still 
in a compressed format. Such an embodiment would 
further increase the capacity of the system, since the 
video data is effectively transmitted at a higher frame 
rate. In this case, the functions of a DVS control unit 
would be implemented within the remotely located user 
terminal, rather than at the centrally located presenta- 
tion system. The various algorithms for decompressing 
the transmitted data could be stored in the memory of 
the controller 1 04, or in a separate memory such as the 
ROM unit described previously. 

Similarly, the foregoing description of the interactive 
television network was presented in the context of han- 
dling video information on a frame-by-frame basis. How- 
ever, it will be appreciated that the video information can 
be stored, processed and transmitted on a field (1/2 
frame) basis as well. For example, it is possible to store 
the images in the disk storage system as compressed 
video fields. After a field has been decompressed in a 
DVS control unit, it can be extrapolated into a video 
frame, using conventional processing techniques, for 
transmission over the cable network. Alternatively, only 
the individual field can be transmitted, and then extrap- 
olated into a video frame at the user terminal. This latter 
approach enables the capacity of the television network 
to be doubled, since 60 user terminals can be addressed 
per second, rather than 30 per second in the frame 
mode. In this embodiment, different algorithms for ex- 
trapolating the transmitted field into a full frame can be 
employed, and the particular algorithm that is applicable 
to the transmitted field can be downloaded from the sys- 
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tern controller 22 to the user terminal. 

Further, the disclosed embodiment of the invention 
is implemented in a one-way cable system, where trans- 
missions on the cable take place in a downstream di- 

s rection only from the presentation system to the remote 
terminal. Where two-way cable systems are available, 
it is possible to employ the upstream transmitting capa- 
bilities of the cable system in place of a telephone con- 
nection, to transmit data in either an analog or digital 

10 form, and thereby achieve the same functionality as the 
system illustrated herein. 



1. An interactive television system, comprising a cen- 
trally located presentation system (10) for transmit- 
ting video presentations via a television distribution 
network (24, 28) over at least one channel on said 

20 network, where each presentation includes a plu- 
rality of individual images and an optional audio 
segment, and a plurality of remotely located termi- 
nals (14) for receiving the video presentations 
transmitted over said network and for transmitting 

2S information to said presentation system via tele- 
phone lines (120) designating desired presenta- 
tions to be transmitted, said presentation system 
comprising: 

a storage system (20, 18) for storing, in digital 
form individual images and audio segments, an 
audio system for receiving the information 
transmitted from said remote terminals via the 
telephone lines and for retrieving audio seg- 
ments from said storage system and transmit- 
ting said audio segments to the remote termi- 
nals via said telephone lines, 
a video system including means (40) for retriev- 
ing individual images stored in said storage 
system, means for encoding each image with 
an address identifying at least one of said ter- 
minals, and means for transmitting said encod- 
ed images via said network, and 
means (22) responsive to the information re- 
ceived by said audio system for controlling said 
audio system and said video system to retrieve 
selected audio segments and images, respec- 
tively, from said storage system and to transmit 
the retrieved segments and images to desig- 
nated terminals, 

each of said remote terminals comprising: 
means (102, 106) for receiving television sig- 
nals transmitted via said network, 
means (1 04) for examining video images trans- 
mitted over said at least one channel to deter- 
mine whether they are encoded with a desig- 
nated address and for storing (114) individual 
images encoded with said designated address, 
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means ( 1 04, 1 1 6) for retrieving an image stored 
in said means for storing individual images at a 
standard television frame rate and forming a 
continuous, still-frame, video signal, 
means (122) for connecting said terminal to a s 
telephone line, 

means (1 04, 1 22) for transmitting information to 
said presentation system via the telephone line 
in response to viewer commands at said re- 
mote terminal, 10 
means (110) for receiving audio segments 
transmitted via the telephone lines from said 
presentation system, and 
means (116) for combining said continuous, 
still-frame, video signal with received audio is 
segments to form a composite television signal 
for presentation to a television receiver, where- 
in said means for transmitting information in 
each of said remote terminals includes a tele- 
phone interface circuit (1 22) which automatical- 20 
ly dials a telephone number associated with the 
presentation system in response to a viewer 
command to thereby establish a telephone con- 
nection with said presentation system, and 
means responsive to the establishment of said 25 
telephone connection for transmitting, to the 
presentation system, a transmission path iden- 
tification which identifies a particular transmis- 
sion path in said network for transmitting video 
information from said presentation system to 30 
the remote terminal, and wherein said trans- 
mission path identification is transmitted from 
said presentation system to each of the remote 
terminals as data encoded in video images that 
are distributed to said terminals prior to the es- 3S 
tablishment of the telephone connection. 

The interactive television system of claim 1 wherein 
said transmission path identification includes an in- 
dication of a particulartelevision channel within said 40 
network. 

The interactive television system of claim 1 wherein 
said television distribution network comprises a ca- 
ble television system having plural trunk lines (28), 45 
and said transmission path identification includes 
an indication of a particular one of said trunk lines 
to which the remote terminal is connected. 

The interactive television system of claim 1 wherein 50 
said presentation system encodes each video im- 
age addressed to a terminal with the transmission 
path identification received from that terminal, and 
further including a frame gate (30) for receiving en- 
coded images from said presentation system and 55 
for directing said images along respective transmis- 
sion paths in accordance with the transmission path 
identification encoded therein. 



5. The interactive television system of claim 1 wherein 
said means for transmitting information in each of 
said remote terminals includes means for transmit- 
ting an identification of at least one of the terminal 
and the viewer, and said presentation system in- 
cludes means responsive to said identification for 
selecting an initial video presentation determined 
by said identification for transmission to said termi- 
nal and display on a television receiver connected 
to said terminal. 

6. The interactive television system of claim 1 wherein 
each of said remote terminals includes a tuner (1 02) 
for tuning to different television channels available 
on said network, and said presentation system in- 
cludes means for sending commands to said re- 
mote terminals to instruct the tuners in respective 
terminals to automatically tune to a designated 
channel. 

7. The interactive television system of claim 6 wherein 
said commands are transmitted to the terminals 
over telephone lines. 

8. The interactive television system of claim 6 wherein 
said commands are transmitted to the terminals by 
means of data encoded in the vertical blanking in- 
tervals of video frames addressed to and transmit- 
ted to the respective terminals. 

9. The interactive television system of claim 1 wherein 
said video system includes a plurality of video proc- 
essors (40,86) for retrieving respective individual 
images from said storage system and encoding the 
retrieved images with the addresses of the respec- 
tive terminals to which they are to be transmitted, 
and a multiplexer (58) for assembling the retrieved 
and encoded images into a continuous signal that 
is transmitted to the terminals via said network. 

10. The interactive television system of claim 9 wherein 
each of said video processors (40) includes means 
for converting each retrieved image into analog vid- 
eo comprising at least one field of video information, 
and said multiplexer (58) assembles the analog vid- 
eo from said processors into a continuous analog 
video signal. 

1 1 . The interactive television system of claim 9 wherein 
the individual images are stored in said storage sys- 
tem (44) in a compressed format, and said video 
processors include means for decompressing each 
retrieved image. 

12. The interactive television system of claim 11 where- 
in different images are decompressed in accord- 
ance with different respective decompression algo- 
rithms, and wherein information identifying the de- 
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compression algorithm to be used for a particular 
image is stored with the image in said storage sys- 
tem and supplied to a video processor when that 
image is retrieved from the storage system. 

13. The interactive television system of claim 11 where- 
in some of said individual images contain a combi- 
nation of pictorial information and textual informa- 
tion, and the textual information for an image is 
stored in the storage system separated from the 
compressed pictorial information. 

1 4. The interactive television system of claim 1 3 where- 
in a video processor retrieves the compressed pic- 
torial information and related textual information for 
an image from said storage system, decompresses 
the pictorial information and overlays the textual in- 
formation on the decompressed pictorial informa- 
tion to form an image corresponding to at least one 
video field. 

1 5. The interactive television system of claim 1 4 where- 
in controlling means includes means for supplying 
supplemental textual information to said video proc- 
essors to be overlayed on an image in addition to • 
the textual information retrieved from said storage 
system. 

16. The interactive television system of claim 11 further 
including an image cache (88) associated with said 
video processors (86) for storing compressed im- 
ages retrieved from the storage system and for re- 
ceiving and storing decompressed images generat- 
ed by a video processor for presentation to said 
multiplexer. 

17. The interactive television system of claim 1 wherein 
said audio system includes means for dialing tele- 
phone numbers over said telephone lines and for 
bridging a remote terminal connected to said pres- 
entation system on one line with a telephone con- 
nected on another line. 

18. The interactive television system of claim 1 wherein 
each remote terminal includes means for determin- 
ing whether video frames received from said pres- 
entation system contain errors and for notifying said 
presentation system when a received frame con- 
tains an error. 

19. The interactive television system of claim 1 8 where- 
in said notifying means provides a signal to said 
presentation system via a telephone line each time 
that a video frame is received at said terminal. 

20. The interactive television system of claim 1 9 where- 
in said signal indicates whether the received video 
frame contains any errors. 



21. The interactive television system of claim 18 where- 
in said notifying means provides a signal to said 
presentation system via a telephone line when a re- 
ceived video frame contains an error. 

5 

22. The interactive television system of claim 1 wherein 
said encoded images are transmitted via said net- 
work in digital form, and wherein each of said re- 
mote terminals includes a video processor for con- 

10 verting each stored image into an analog video im- 
age. 

23. The interactive television system of claim 22 where- 
in said images are stored in said storage system 

15 (20, 1 8) in a compressed format and transmitted via 
said network in the compressed format, and where- 
in said video processors include means for decom- 
pressing each stored image. 

20 24. A method for selectively distributing video presen- 
tations via a television distribution network from a 
central location (10) to individual remote terminals 
(14), comprising the steps of: 

25 initiating a telephone call from one of said re- 

mote terminals to establish a telephone line 
(120) connection with said central location, 
transmitting a transmission path identification 
from said central location (1 0) via a video com- 
munication path (28) to said terminals (14) and 
upon establishing said connection, re-transmit- 
ting said transmission path identification from 
said one terminal to the central location by 
means of the telephone line connection, said 
transmission path identification identifying a 
particular transmission path in said network for 
transmitting video information from said central 
location to the remote terminal, 
transmitting from said remote terminal to said 
central location, via said telephone line connec- 
tion, a selection for a particular video presenta- 
tion, 

retrieving video data related to the selected 
presentation at said central location, encoding 
the video data with an address associated with 
the terminal and with said transmission path 
identification, and 

transmitting the encoded data from the central 
location to the remote terminal over said partic- 
ular transmission path. 

25. The method of claim 24 further including the steps 
of transmitting non-selected video data from said 
central location to the remote terminals prior to the 
establishment of the telephone line connection, en- 
coding said non-selected data with an identification 
of the path over which it is being transmitted, de- 
tecting said identification at the remote terminal at 
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the time the telephone call is initiated, and re-trans- 
mitting the detected identification as said transmis- 
sion path identification when the telephone line con- 
nection is established. 

5 

26. The method of claim 24 wherein said transmission 
path identification includes an indication of a partic- 
ular television channel within said network. 

27. The method of claim 24 wherein said television dis- 10 
tribution network comprises a cable television sys- 
tem having plural trunk lines (28), and said trans- 
mission path identification includes an indication of 

a particular one of said trunk lines to which the re- 
mote terminal is connected: is 

28. The method of claim 24 wherein said television net- 
work includes a frame gate (30) having plural output 
paths, and further comprising the steps of: 

so 

transmitting the encoded video data from said 
central location to said frame gate over at least 
one predetermined path (24), 
detecting, at said frame gate, the transmission 
path indentification encoded in the video data, ss 

directing, by said frame gate, the video data to 
one of said output paths in accordance with the 
detected transmission path identification. 

30 

29. The method of claim 28 wherein said plural output 
paths comprise different respective channels avail- 
able on said television network. 

30. The method of claim 28 wherein said plural output 35 
paths comprise different physical paths in said tel- 
evision network. 

31 . The method of claim 30 wherein said different phys- 
ical paths are different trunk lines (28) in a cable to 
television system. 

32. The method of claim 24 wherein said selections are 
transmitted from said remote terminal to said cen- 
tral location by means of numeric characters and 45 
alphabetic characters. 

33. The method of claim 32 wherein each numeric char- 
acter is transmitted over said telephone line by 
means of single DTMF tone comprised of a pair of so 
predetermined frequencies, and each alphabetic 
character is transmitted by means of two sequential 
DTMF tones wherein at least the first tone includes 

a unique frequency which identifies it as a non-nu- 
meric character. ss 

34. The interactive television system of claim 24 where- 
in said step of transmitting said selection comprises 
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the steps of storing information at said central loca- 
tion which associates at least one of a remote ter- 
minal and an individual viewer with a particular vid- 
eo presentation, transmitting an identification of at 
least one of the terminal and the viewer from the 
terminal to the central location, and automatically 
retrieving said particular video presentation in re- 
sponse to said identification for transmission to said 
terminal and display on a television receiver (36) 
connected to said terminal. 

35. A method for selectively distributing video presen- 
tations via a television distribution network from a 
central location (10) to individual remote terminals 
(14), comprising the steps of: 

establishing a communications connection be- 
tween said central location and one of said re- 
mote terminals, 

transmitting a transmission path identification 
from said central location to said remote termi- 
nals via a video communication path, and 
upon establishing said connection, re-transmit- 
ting said transmission path identification from 
said one terminal to the central location by 
means of said connection, said transmission 
path identification identifying a particular trans- 
mission path in said network for transmitting 
video information from said central location to 
the remote terminal, 

transmitting from said remote terminal to said 
central location, via said connection, a selec- 
tion for a particular video presentation, 
retrieving video data related to the selected 
presentation at said central location, encoding 
the video data with an address associated with 
the terminal and with said transmission path 
identification, and 

transmitting the encoded data from the central 
location to the remote terminal over said partic- 
ular transmission path. 



Patentanspruche 

1. Ein interaktives Fernsehsystem, umfassend ein 
zentral positioniertes Prasentationssystem (10) fur 
die Aussendung von Videoprasentationen uber ein 
Fernsehverteilungsnetzwerk (24, 28) uber minde- 
stens einen Kanal des Netzwerks, wobei jede Pre- 
sentation eine Mehrzahl von Einzelbildern und ein 
optionales Audiosegment umfaGt, und mit einer 
Mehrzahl von entfernt positionierten Terminals (14) 
fur den Empfang der Videoprasentationen, die Ober 
das Netzwerk ubertragen werden und fur die Uber- 
tragung von Information zu dem Prasentationssy- 
stem uber Telefonleitungen (120), wobei ge- 
wunschte Prasentationen, die ausgesandt werden 
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sollen, bezeichnet werden, welches Prasentations- 
system umfaBt: 

ein Speichersystem (20, 1 8) fur das Speichern 
in Digitalform von individuellen Bildern und Au- 
diosegmenten, ein Audiosystem fur den Emp- 
fang der Information, ubertragen von den ent- 
fernten Terminals uber die Telefonleitungen 
und fur die Entnahme von Audiosegmenten 
aus dem Speichersystem und Ubertragung der 
Audiosegmente zu den entfernten Terminals 
uber die Telefonleitungen, 
ein Videosystem einschlieBlich Mitteln (40) fur 
das Entnehmen individueller Bilder, die in dem 
Speichersystem gespeichert sind, mit Mitteln 
fur das Codieren jedes Bildes mit einer Adres- 
se, die zumindest eines der Terminals identifi- 
ziert, und mit Mitteln fur die Aussendungderco- 
dierten Bilder uber das Netzwerk, und 
Mittel (22), die auf die von dem Audiosystem 
empfangene Information reagieren, fur das 
Steuern des Audiosystems und des Videosy- 
stems zum Entnehmen ausgewahlter Audio- 
segmente bzw. Bilder aus dem Speichersy- 
stem und zum Aussenden der entnommenen 
Segmente und Bilder zu bestimmten Terminals, 
wobei 

jedes entfernte Terminal umfaBt: 
Mittel (102, 106) fur den Empfangvon Fernseh- 
signalen, ausgesandt uber das Netzwerk, 
Mittel (104) fur das Examinieren von Videobil- 
dern, ubertragen uber den mindestens einen 
Kanal, zum Bestimmen, ob sie mit einer ausge- 
wahlten Adresse codiert sind und fur das Spei- 
chern (114) individueller Bilder, die mit der aus- 
gewahlten Adresse codiert sind, 
Mittel (104, 116) fur das Entnehmen eines Bil- 
des, das in den Mitteln fur das Speichern indi- 
vidueller Bilder gespeichert ist mit einer Norm- 
fernsehbildrate und Bildung eines kontinuierli- 
chen Standbildvideosignais, 
Mittel (1 22) fur das AnschlieBen des Terminals 
an eine Telefonleitung, 

Mittel (104, 122) fOr die Gbertragung von Infor- 
mation von dem Prasentationssystem uber die 
Telefonleitung in Reaktion auf Zuschauerbe- 
fehle an dem entfernten Terminal, 
Mittel (110) fur den Empfang von Audioseg- 
menten, ubertragen uber die Telefonleitungen 
von dem Prasentationssystem, und 
Mittel (116) fur das Kombinieren des kontinu- 
ierlichen Standbildvideosignais mit empfange- 
nen Audiosegmenten zur Bildung eines zusam- 
mengesetzten Fernsehsignals fur die Presen- 
tation auf einem Fernsehempfanger, wobei die 
Mittel fur die Ubertragung von Information inje- 
dem der entfernten Terminals eine Telefon- 
schnittstellenschaltung (122) umfassen, die 



automatisch eine Telefonnummer wahlt, zuge- 
ordnet dem Prasentationssystem in Reaktion 
auf einen Zuschauerbefehl, um dadurch eine 
Telefonverbindung mit dem Prasentationssy- 
stem herzustellen, und Mittel, die auf das Her- 
stellen der Telefonverbindung reagieren, fur 
das Ubertragen zu dem Prasentationssystem 
einer Ubertragungspfadidentifikation, welche 
einen bestimmten Ubertragungspfad in dem 
Netzwerk identifiziert fur das Ubertragen von 
Videoinformation von dem Prasentationssy- 
stem zu dem entfernten Terminal, und wobei 
die Ubertragungspfadidentifikation von dem 
Prasentationssystem zu jedem der entfernten 
Terminals ubertragen wird in Form von Daten, 
codiert in Videobildern, die zu den Terminals 
vor dem Herstellen der Telefonverbindung ver- 
teilt werden. 

Das interaktive Fernsehsystem nach Anspruch 1 , 
bei dem die Ubertragungspfadidentifikation eine 
Angabe eines bestimmten Fernsehkanals inner- 
halb des Netzwerks umfaBt. 

Das interaktive Fernsehsystem nach Anspruch 1 , 
bei dem das Fernsehverteilungsnetzwerk ein Ka- 
belfernsehsystem mit mehreren Fernleitungen (28) 
umfaBt, und die Ubertragungspfadidentifikation ei- 
ne Angabe einer bestimmten der Fernleitungen um- 
schlieBt, an die der entfernte Terminal angeschlos- 



Das interaktive Fernsehsystem nach Anspruch 1 , 
bei dem das Prasentationssystem jedes Videobild, 
das einem Terminal addressiert wird, mit der Uber- 
tragungspfadidentifikation, empfangen von dem 
Terminal, codiert, undferner umfassend ein Bildgat- 
ter (30) fur den Empfang von codierten Bildern von 
dem Prasentationssystem und fur das Leiten der 
Bilder langs entsprechender Ubertragungspfade 
gemaB der darin codierten Ubertragungspfadiden- 
tifikation. 

Das interaktive Fernsehsystem nach Anspruch 1 , 
bei dem die Mittel fur die Ubertragung von Informa- 
tion in jedem der entfernten Terminals Mittel umfaBt 
fur die Ubertragung einer Identifikation mindestens 
eines der Terminals und des Zuschauers und daB 
das Prasentationssystem Mittel umfaBt, die auf die 
Identifikation reagieren fur das Auswahlen einer an- 
fanglichen Videoprasentation, bestimmt durch die 
Identifikation fur die Ubertragung zu dem Terminal 
und Wiedergabe auf einem Fernsehempfanger, der 
mit dem Terminal verbunden ist. 

Das interaktive Fernsehsystem nach Anspruch 1 , 
bei dem jeder der entfernten Terminals einen Tuner 
(102) fur das Tunen auf unterschiedliche Fernseh- 
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kanale, die auf dem Netzwerk zur Verfugung ste- 
hen, umfaBt, und daB das Prasentationssystem Mit- 
tel umfaBt fur das Senden von Befehlen zu den ent- 
fernten Terminals, um die Tuner in entsprechenden 
Terminals zu instruieren, automatisch auf einen be- 5 
zeichneten Kanal abzustimmen. 
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bei dem einige der individuellen Bilder eine Kombi- 
nation einer pictoriellen Information und textuellen 
Information enthalten und die textuelle Information 
f Or ein Bild in dem Speichersystem getrennt von der 
komprimierten pictoriellen Information gespeichert 
wird. 



7. Das interaktive Fernsehsystem nach Anspruch 6, 
bei dem die Befehle zu den Terminals OberTelefon- 
leitungen Obertragen werden. 

8. Das interaktive Fernsehsystem nach Anspruch 6, 
bei dem die Befehle zu den Terminals mittels Daten 
Obertragen werden, die in den vertikalen Ftuck- 
sprungintervallenderVideorahmencodiertsind.die 
zu den entsprechenden Terminals adressiert und 
Obertragen werden. 

9. Das interaktive Fernsehsystem nach Anspruch 1 , 
bei dem das Videosystem eine Mehrzahl von Video- 
prozessoren (40, 86) umfaBt fur das Entnehmen 
entsprechender individueller Bilder aus dem Spei- 
chersystem und Codieren der entnommenen Bilder 
mit den Adressen der entsprechenden Terminals, 
zu welchen sie zu Obertragen sind, und einen Mul- 
tiplexer (58) umfaBt fOr das Zusammenfuhren der 
entnommenen und codierten Bilder in ein kontinu- 
ierliches Signal, das zu den Terminals uber das 
Netzwerk Obertragen wird. 

10. Das interaktive Fernsehsystem nach Anspruch 9, 
bei dem jeder der Videoprozessoren (40) Mittel fur 
das Umsetzen jedes entnommenen Bildes in Ana- 
logvideo umfaBt, einschlieBlich mindestens eines 
Feldes von Videoinformation, und der Multiplexer 
(58) das Analogvideo von den Prozessoren in ein 
kontinuierliches analoges Videosignal zusammen- 
fugt. 

11. Das interaktive Fernsehsystem nach Anspruch 9, 
bei dem die individuellen Bilder in dem Speichersy- 
stem (44) in einem komprimierten Format gespei- 
chert werden und die Videoprozessoren Mittel fur 
die Dekompression jedes entnomenen Bildes ent- 
halten. 

12. Das interaktive Fernsehsystem nach Anspruch 11, 
bei dem unterschiedliche Bilder in Obereinstim- 
mung mit unterschiedlichen, entsprechenden De- 
kompressionsalgorithmen dekomprimiert werden 
und bei dem Information, welche den fOr ein be- 
stimmtes Bild zu verwendenden Dekompressions- 
algorithmus identifiziert, mit dem Bild in dem Spei- 
chersystem abgelegt ist und einem Videoprozessor 
zugefuhrt wird, wenn jenes Bild aus dem Speicher- 
system entnommen wird. 

13. Das interaktive Fernsehsystem nach Anspruch 11, 



14. Das interaktive Fernsehsystem nach Anspruch 13, 
bei dem ein Videoprozessor die komprimierte pic- 

10 torielle Information und zugehorige textuelle Infor- 
mation fOr ein Bild aus dem Speichersystem ent- 
nimmt, die pictorielle Information dekomprimiert 
und die textuelle Information der dekomprimierten, 
pictoriellen Information Oberlagert zur Bildung eines 

'5 Bildes entsprechend zumindest einem Videobild. 

15. Das interaktive Fernsehsystem nach Anspruch 14, 
bei dem Steuermittel Mittel fOrdas Zuf uhren zusatz- 
lichertextueller Information zu den Videoprozesso- 

20 ren umfaBt, die einem Bild zusatzlich zu der textu- 
ellen Information zu Qberlagern ist, welche aus dem 
Speichersystem entnommen wurde. 

16. Das interaktive Fernsehsystem nach Anspruch 11, 
25 ferner umfassend einen Bildcachespeicher (88) in 

Verbindung mit den Videoprozessoren (86) fur das 
Speichern komprimierter Bilder, entnommen aus 
dem Speichersystem und fur den Empfang und die 
Speicherung dekomprimierter Bilder, erzeugt durch 
30 einen Videoprozessor f Or Presentation zu dem Mul- 
tiplexer. 

17. Das interaktive Fernsehsystem nach Anspruch 1, 
bei dem das Audiosystem Mittel f Or das Wahlen von 

35 Telefonnummem Ober die Telefonleitungen und fOr 
das Uberbrucken eines entfernten Terminals um- 
faBt, angeschlossen an das Prasentationssystem 
auf einer Leitung mit einem Telefon, angeschlossen 
an einer anderen Leitung. 

18. Das interaktive Fernsehsystem nach Anspruch 1, 
bei dem jedes entfernte Terminal Mittel fur das Be- 
stimmen umfaBt, ob Videobilder, empfangen von 
dem Prasentationssystem, Fehler enthalten und fur 

45 die Benachrichtigung des Prasentationssystems, 
wenn ein empfangenes Bild einen Fehler enthalt. 

19. Das interaktive Fernsehsystem nach Anspruch 18, 
bei dem die Benachrichtigungsmittel ein Signal zu 

50 dem Prasentationssystem Ober eine Telefonleitung 
immer dann Obertragen, wenn ein Videobild bei 
dem Terminal empfangen wird. 

20. Das interaktive Fernsehsystem nach Anspruch 1 9, 
ss bei dem das Signal anzeigt, ob das empfangene Vi- 
deobild irgendwelche Fehler enthalt. 

21. Das interaktive Fernsehsystem nach Anspruch 18, 
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bei dem die Benachrichtigungsmittel ein Signal zu 
dem Prasentationssystem uber eine Telefonleitung 
ubertragen, wenn ein empfangenes Videobild einen 
Fehler enthalt. 

22. Das interaktive Fernsehsystem nach Anspruch 1, 
bei dem die codierten Bilder uber das Netzwerk in 
Digitalform ubertragen werden und bei dem jedes 
der entfernten Terminals einen Videoprozessor fur 
die Umsetzung jedes gespeicherten Bildes in ein 
analoges Videobild enthalt. 

23. Das interaktive Fernsehsystem nach Anspruch 22, 
bei dem die Bilder in dem Speichersystem (20, 18) 
im komprimierten Format gespeichert und uber das 
Netzwerk ubertragen werden und bei dem die Vi- 
deoprozessoren Mittel fur die Dekompression jedes 
gespeicherten Bildes umfassen. 

24. Ein Verfahren fur das selektive Verteilen von Video- 
prasentationen uber ein Fernsehverteilungsnetz- 
werkvon einerzentralen Stelle (10)zu individuellen 
entfernten Terminals (14), umfassend die Schritte: 

Initialisierung eines Telefonanrufs von einem 
der entfernten Terminals zum Aufbauen einer 
Telefonleitungsverbindung (120) mit der zen- 
tralen Stelle, 

Ubertragen einer Ubertragungspfadidentifikati- 
on von der zentralen Stelle (10) uber einen Vi- 
deokommunikationspfad (28) zu den Terminals 
(14) und, bei Herstellen der Verbindung, Ruck- 
ubertragung der ubertragungspfadidentifikati- 
on von dem genannten einen Terminal zu der 
zentralen Stelle mittels der Telefonleitungsver- 
bindung, welche ubertragungspfadidentifikati- 
on einen bestimmten Ubertragungspfad in dem 
Netzwerk fOr die Ubertragung von Videoinfor- 
mation von der zentralen Stelle zu dem entfern- 
ten Terminal identifiziert, 
Ubertragen von dem entfernten Terminal uber 
die Telefonleitungsverbindung einer Auswah! 
fur eine bestimmte Videoprasentation zu der 
zentralen Stelle, 

Entnehmen von Videodaten bezuglich deraus- 
gewahlten Presentation an der zentralen Stel- 
le, Codieren der Videodaten mit einer diesem 
Terminal und dieser Ubertragungspfadidentifi- 
kation zugeordneten Adresse, und 
Ubertragen der codierten Daten von der zen- 
tralen Stelle zu dem entfernten Terminal uber 
den einen Ubertragungspfad. 

25. Das Verfahren nach Anspruch 24, ferner umfas- 
send die Schritte der Ubertragung nichtgewahlter 
Videodaten von der zentralen Stelle zu den entfern- 
ten Terminals vor dem Aufbau der Telefonleitungs- 
verbindung, Codieren der nichtgewahlten Daten mit 
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einer Identifikation des Pfades, uber welchen sie 
ubertragen werden, Erfassen der Identifikation an 
dem entfernten Terminal zu dem Zeitpunkt, zu wel- 
chem der Telefonanruf begonnen wird, und Ruck- 
s ubertragung der erfaSten Identifikation als die 
Ubertragungspfadidentifikation, wenn die Telefon- 
leitungsverbindung aufgebaut ist. 

26. Verfahren nach Anspruch 24, bei dem die ubertra- 
10 gungspfadidentifikation eine Indikation eines be- 
stimmten Fernsehkanals innerhalb des Netzwerkes 
enthalt. 

27. Das Verfahren nach Anspruch 24, bei dem das 
'5 Fernsehubertragungsnetzwerk ein Kabelfernseh- 

system mit einer Mehrzahl von Fernleitungen (28) 
umfaBt, und die Ubertragungspfadidentifikation ei- 
ne Indikation einer bestimmten der Fernleitungen 
umfaBt, an welche das entfernte Terminal ange- 
20 schlossen ist. 

28. Das Verfahren nach Anspruch 24, bei dem das 
Fernsehnetzwerk ein Rahmengatter (30) mit meh- 
reren Ausgangspfaden umfaBt, und ferner umfas- 

25 send die Schritte: 

Ubertragen codierter Videodaten von der zen- 
tralen Stelle zu dem Rahmengatter uber min- 
destens einen vorbestimmten Pfad (24), 
so Erfassen an dem Rahmengatter der Ubertra- 

gungspfadidentifikation, die in den Videodaten 
codiert ist, und 

Leiten durch das Rahmengatter der Videoda- 
ten zu einem der Ausgangspfade entspre- 
35 chend der erfaBten Ubertragungspfadidentifi- 

kation. 

29. Das Verfahren nach Anspruch 28, bei dem die 
Mehrzahl von Ausgangspfaden unterschiedliche je- 

40 weilige Kanale, verfugbar auf dem Fernsehnetz- 
werk, umfassen. 

30. Das Verfahren nach Anspruch 28, bei dem die meh- 
reren Ausgangspfade unterschiedliche physikali- 

45 sche Pfade in dem Fernsehnetzwerk umfassen. 

31. Das Verfahren nach Anspruch 30, bei dem die ver- 
schiedenen physikalischen Pfade unterschiedliche 
Fernleitungen (28) in einem Kabelfernsehsystem 

50 sind. 

32. Das Verfahren nach Anspruch 24, bei dem die Aus- 
wahlen von dem entfernten Terminal zu der zentra- 
len Stelle mittels numerischer Zeichen und alpha- 

55 betischer Zeichen ubertragen wird. 

33. Das Verfahren nach Anspruch 32, bei dem jedes 
numerische Zeichen uber die Telefonleitung mittels 



EP 0 396 062 B1 



19 



37 



EP 0 396 062 B1 



eines einzigen DTMF-Tones, bestehend aus einem 
Paarvon vorbestimmten Frequenzen, und jedes al- 
phabetische Zeichen mittels zweier sequentieller 
DTMF-Tone ubertragen werden, wobei mindestens 
der erste Ton eine eindeutig zugeordnete Frequenz s 
enthalt, welche sie als nichtnumerisches Zeichen 
identifiziert. 

\. Das interaktive Fernsehsystem nach Anspruch 24, 
bei dem der Schritt der Ubertragung der Auswahl 10 
die Schritte der Speicherung von Information an der 
zentralen Stelle umfaGt, die mindestens eines der 
entfernten Terminals und einen individuellen Zu- 
schauer einer bestimmten Videoprasentation zu- 
ordnet, die Identifikation mindestens eines der Ter- is 
minals und eines Zuschauers von dem Terminal zu 
der zentralen Stelle ubertragt und automatisch die 
betreffende Videoprasentation in Reaktion auf die 
Identifikation entnimmt fur Ubertragung zu dem Ter- 
minal und Wiedergabe auf einem Fernsehempfan- 20 
ger (36), der mit dem Terminal verbunden ist. 

i. Ein Verfahren f Or selektive Verteilung von Videopra- 
sentationen uber ein Fernsehverteilungsnetzwerk 
von einerzentralen Stelle (10) zu einzelnen entfern- 25 
ten Terminals (14), umfassend die Schritte: 



Aufbau einer Kommunikationsverbindung zwi- 
schen der zentralen Stelle und einem der ent- 
fernten Terminals, 

Ubertragen einer Ubertragungspfadidentifikati- 
on von der zentralen Stelle zu den entfernten 
Terminals uber einen Videokommunikations- 
pfad, und, 

bei Herstellen der Verbindung, Ruckubertra- 
gung der Ubertragungspfadidentifikation von 
dem einen Terminal zu der zentralen Stelle mit- 
tels der Verbindung, wobei die Ubertragungs- 
pfadidentifikation einen bestimmten Ubertra- 
gungspfad in dem Netzwerk fur die Ubertra- 
gung von Videoinformation von der zentralen 
Stelle zu dem entfernten Terminal identifiziert, 
Ubertragen von dem entfernten Terminal zu der 
zentralen Stelle uber die Verbindung einer Aus- 
wahl fur eine bestimmte Videoprasentation, 
Entnehmen von Videodaten bezuglich deraus- 
gewahlten Presentation an der zentralen Stel- 
le, Codieren der Videodaten mit einer Adresse, 
die dem Terminal und der Ubertragungspfad- 
identifikation zugeordnet ist, und 
Ubertragen der codierten Daten von der zen- 
tralen Stelle zu dem entfernten Terminal uber 
den bestimmten Ubertragungspfad. 



Revendications 



1. Systeme de television interactive, comprenant u 



systeme de presentation (10) dispose de facon cen- 
trale pour transmettre des presentations video par 
I'intermediaire d'un reseau de distribution de televi- 
sion (24,28) sur au moins un canal dudit reseau, 
chaque presentation comprenant une pluralite 
d'images individuelles et un segment audio option- 
nel, et une pluralite de terminaux (14) situes a dis- 
tance pour recevoir les presentations video trans- 
mises par ledit reseau et pour transmettre des in- 
formations audit systeme de presentation par I'in- 
termediaire de lignes telephoniques (120) desi- 
gnant des presentations souhaitees devant etre 
transmises, ledit systeme de presentation compre- 
nant: 

un systeme de stockage (20,18) pour stacker, 
sous forme numerique, des images individuel- 
les et des segments audio, un systeme audio 
pour recevoir I'information transmise a partir 
desdits terminaux distants par I'intermediaire 
des lignes telephoniques et pour recuperer des 
segments audio a partir dudit systeme de stoc- 
kage et pour transmettre lesdits segments 
audio aux terminaux distants par I'intermediaire 
desdites lignes telephoniques, 
un systeme video comprenant des moyens (40) 
pour recuperer des images individuelles stoc- 
kees dans ledit systeme de stockage, des 
moyens pour encoder chaque image a I'aide 
d'une adresse identifiant au moins un desdits 
terminaux, et des moyens pour transmettre les- 
dites images encodees par I'intermediaire dudit 
reseau, et 

des moyens (22) reagissant aux informations 
recues par ledit systeme audio pour comman- 
der ledit systeme audio et ledit systeme video 
afin de recuperer des segments audio et des 
images determines, respectivement, a partir 
dudit systeme de stockage et de transmettre 
les segments et images recus a des terminaux 
determines, 

chacun desdits terminaux distants compre- 
nant: 

des moyens (102,106) pour recevoir des si- 
gnaux de television transmis par ledit reseau, 
des moyens ( 1 04) pour examiner les images vi- 
deo transmises par ledit au moins un canal pou r 
determiner si elles sont encodees avec une 
adresse determinee et pour stacker (114) les 
images individuelles encodees avec ladite 
adresse determinee, 

des moyens (1 04, 1 1 6) pour recuperer une ima- 
ge stockee dans lesdits moyens pour stacker 
des images individuelles a une cadence de fra- 
me de television standard et pour former un si- 
gnal video continu a trame fixe, 
des moyens (1 22) pour connecter ledit terminal 
a une ligne telephonique, 
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des moyens (1 04, 1 22) pour transmettre des in- 
formations audit systeme de presentation par 
I'intermediaire de la ligne telephonique en re- 
ponse a des commandes de spectateurs au ni- 
veau dudit terminal distant, $ 
des moyens (110) pour recevoirdes segments 
audio transmis a partir dudit systeme de pre- 
sentation par I'intermediaire des lignes telepho- 
niques, et 

des moyens (116) pour combiner ledit signal vi- 10 
deo continu a trame fixe avec les segments 
audio recus, pour former un signal de television 
composite destine a etre transmis a un recep- 
teur de television, dans lequei lesdits moyens 
pour transmettre des informations dans chacun is 
desdits terminaux distants component un cir- 
cuit d'interface telephonique (122) qui compo- 
se automatiquement un numero de telephone' 
associe au systeme de presentation en repon- 
se a une commande de spectateur pour ainsi 20 
etablir une connexion telephonique avec ledit 
systeme de presentation, et des moyens rea- 
gissant a I'etablissement de ladite connexion 
telephonique pour transmettre au systeme de 
presentation, une identification de chemin de 2S 
transmission qui identifie un chemin de trans- 
mission particulierdans ledit reseau pour trans- 
mettre des informations video dudit systeme de 
presentation au terminal distant, et dans lequei 
ladite identification de chemin de transmission 30 
est transmise dudit systeme de presentation a 
chacun des terminaux distants sous forme de 
donnees encodees en images video qui sont 
distributes auxdits terminaux avant I'etablisse- 
ment de la connexion telephonique. 3S 

Systeme de television interactive selon la revendi- 
cation 1 , dans lequei ladite identification de chemin 
de transmission comporte une indication d'un canal 
de television particuiier dudit reseau. 40 

Systeme de television interactive selon la revendi- 
cation 1, dans lequei ledit reseau de distribution de 
television comporte un systeme de television ca- 
blee ayant une pluralite de lignes principals (28), *s 
et ladite identification de chemin de transmission 
comporte une indication d'une ligne particuliere 
desdites lignes principals a laquelle le terminal dis- 
tant est connecte. 

so 

Systeme de television interactive selon la revendi- 
cation 1, dans lequei ledit systeme de presentation 
encode chaque image video adressee a un terminal 
avec I'identification de chemin de transmission re- 
cue de ce terminal, et comportant en outre un mul- 55 
tiplexeur de trame (30) pour recevoir des images 
encodees dudit systeme de presentation et pour di- 
nger lesdites images le long de chemins de trans- 



mission respectifs en conformite avec I'identifica- 
tion de chemin de transmission qui y est encodee. 

5. Systeme de television interactive selon la revendi- 
cation 1, dans lequei lesdits moyens pour transmet- 
tre de I'information localises dans chacun desdits 
terminaux distants component des moyens pour 
transmettre une identification d'au moins I'un des 
terminaux ou des spectateurs, et ledit systeme de 
presentation comporte des moyens reagissant a la- 
dite identification pour choisir une presentation vi- 
deo initiale determinee par ladite identification pour 
transmission audit terminal et affichage sur un re- 
cepteur de television connecte audit terminal. 

6. Systeme de television interactive selon la revendi- 
cation 1 , dans lequei chacun desdits terminaux dis- 
tants comporte un modulateur (102) pour s'accor- 
der sur differents canaux de television disponibles 
sur ledit reseau, et ledit systeme de presentation 
comporte des moyens pour envoyer des comman- 
des auxdits terminaux distants pour indiquer aux 
modulateurs des terminaux respectifs de s'accor- 
der automatiquement sur un canal determine. 

7. Systeme de television interactive selon la revendi- 
cation 6, dans lequei lesdites commandes sont 
transmises aux terminaux par I'intermediaire de li- 
gnes telephoniques. 

8. Systeme de television interactive selon la revendi- 
cation 6, dans lequei lesdites commandes sont 
transmises aux terminaux au moyen de donnees 
encodees dans les intervalles blancs verticaux de 
frames video adressees et transmises aux termi- 
naux respectifs. 

9. Systeme de television interactive selon la revendi- 
cation 1 , dans lequei ledit systeme video comporte 
une pluralite de processeurs video (40,86) pour re- 
cuperer des images individuelles respectives a par- 
tir dudit systeme de stockage et pour encoder les 
images recuperees a I'aide des adresses des ter- 
minaux respectifs auxquels elles doivent etre trans- 
mises, et un multiplexeur (58) pour assembler les 
images recuperees et encodees en un signal con- 
tinu qui est transmis aux terminaux par I'interme- 
diaire dudit reseau. 

10. Systeme de television interactive selon la revendi- 
cation 9, dans lequei chacun desdits processeurs 
video (40) comporte des moyens pour convertir 
chaque image recuperee en video analogique com- 
prenant au moins un champ d'information video, et 
ledit multiplexeur (58) assemble la video analogi- 
que desdits processeurs en un signal video analo- 
gique continu. 
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11. Systeme de television interactive selon la revendi- 
cation 9, dans lequel les images individuelles sont 
stockees dans ledit systeme de stockage (44) sous 
forme compressee, et lesdits processeurs video 
comportent des moyens pour decompresser cha- 
que image recuperee. 

12. Systeme de television interactive selon la revendi- 
cation 11 , dans lequel des images differentes sont 
decompressees en fonction de differents algorith- 
mes de decompression respectifs, et dans lequel 
I'information identifiant I'algorithme de decompres- 
sion particulier a utiliser pour une image particuliere 
sont stockees avec I'image dans ledit systeme de 
stockage et fournies a un processeur video lorsque 
I'image est recuperee a partir du systeme de stoc- 
kage. 



gne a I'aide d'un telephone connecte a une autre 

18. Systeme de television interactive selon la revendi- 
s cation 1 , dans lequel chaque terminal distant com- 

porte des moyens pour determiner si des trames 
video recues dudit systeme de presentation con- 
tiennent des erreurs et pour notifier audit systeme 
de presentation le fait qu'une trame recue contient 
to une erreur. 

19. Systeme de television interactive selon la revendi- 
cation 18, dans lequel lesdits moyens pour notifier 
foumissent un signal audit systeme de presentation 

'S par I'intermediaire d'une ligne telephonique a cha- 
que fois qu'une trame video est recue par ledit ter- 
minal. 



13. Systeme de television interactive selon la revendi- 
cation 1 1 , dans lequel certaines desdites images in- 
dividuelles contiennent une combinaison d'informa- 
tion picturale et d'information textuelle, et I'informa- 
tion textuelle pour une image est stockee dans le 
systeme de stockage de facon separee de I'infor- 
mation picturale compressee. 

14. Systeme de television interactive selon la revendi- 
cation 13, dans lequel un processeur video recupe- 
re I'information picturale compressee et I'informa- 
tion textuelle associee d'une image dudit systeme 
de stockage, decompresse I'information picturale et 
superpose I'information textuelle sur I'information 
picturale decompressee pour former une image 
correspondant a au moins un champ video. 

15. Systeme de television interactive selon la revendi- 
cation 14, dans lequel des moyens de commande 
comportent des moyens pour fournir une informa- 
tion textuelle supplemental auxdits processeurs 
video destinee a etre superposee sur une image en 
plus de I'information textuelle recuperee a partir du- 
dit systeme de stockage. 

16. Systeme de television interactive selon la revendi- 
cation 11, comprenant en outre un cache d'image 
(88) associe auxdits processeurs video (86) pour 
stocker des images compressees recuperees a 
partir du systeme de stockage et pour recevoir et 
stocker des images decompressees generees par 
un processeur video pour transmission audit multi- 
plexeur. 

17. Systeme de television interactive selon la revendi- 
cation 1 , dans lequel ledit systeme audio comporte 
des moyens pour composer des numeros de tele- 
phone par I'intermediaire desdites lignes telephoni- 
ques et pour atteindre un terminal distant connecte 
audit systeme de presentation sur une premiere li- 



20. Systeme de television interactive selon la revendi- 
20 cation 1 9, dans lequel ledit signal indique si la trame 

video recue contient des erreurs. 

21. Systeme de television interactive selon la revendi- 
cation 18, dans lequel lesdits moyens pour notifier 

25 envoient un signal audit systeme de presentation 
par I'intermediaire d'une ligne de telephone lors- 
qu'une trame video recue contient une erreur. 

22. Systeme de television interactive selon la revendi- 
30 cation 1, dans lequel lesdites images encodees 

sont transmises par I'intermediaire dudit reseau 
sous forme numerique, et dans lequel chacun des- 
dits terminaux distants comporte un processeur vi- 
deo pour convertir chaque image stockee en une 
35 image video analogique. 

23. Systeme de television interactive selon la revendi- 
cation 22, dans lequel lesdites images sont stoc- 
kees dans ledit systeme de stockage (20,18) sous 

to une forme compressee et transmises par I'interme- 
diaire dudit reseau sous la forme compressee, et 
dans lequel lesdits processeurs video comportent 
des moyens pour decompresser chaque image 
stockee. 

45 

24. Precede pour distribuer de facon selective des pre- 
sentations video par I'intermediaire d'un reseau de 
distribution de television a partir d'un site central 
(10) vers des terminaux individuels distants (14), 

so comprenant les etapes consistant a: 

effectuer un appel telephonique a partir de I'un 
des terminaux distants pour etablir une con- 
nexion telephonique (120) avec ledit site cen- 



transmettre une identification de chemin de 
transmission a partir dudit site central (10) par 
I'intermediaire d'un chemin de communication 
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video (28) auxdits terminaux (14) et, suite a 
I'etablissement de ladite connexion, retrans- 
mettre ladite identification de chemin de trans- 
mission a partir dudit premier terminal au site 
central au moyen de la connexion par ligne te- 
lephonique, ladite identification de chemin de 
transmission identifiant un chemin de transmis- 
sion particulier dans ledit reseau pour trans- 
mettre de I'information video a partir dudit site 
central au terminal distant, 
transmettre a partir dudit terminal distant audit 
site central, par I'intermediaire de ladite con- 
nexion par ligne telephonique, une selection 
pour une presentation video particuliere, 
recuperer des donnees video concernant la 
presentation choisie aupres dudit site central, 
encoder les donnees video avec une adresse 
associee au terminal et a ladite identification de 
chemin de transmission, et 
transmettre les donnees encodees du site cen- 
tral au terminal distant, par I'intermediaire dudit 
chemin de transmission particulier. 

25. Precede selon la revendication 24, comprenant en 
outre les etapes de transmission de donnees video 
non selectionnees a partir dudit site central vers les 
terminaux distants avant I'etablissement de la con- 
nexion par ligne telephonique, encodage desdites 
donnees non selectionnees avec une identification 
du chemin sur lequel elles sont transmises, detec- 
tion de ladite identification au niveau du terminal 
distant au moment ou I'appel telephonique est com- 
mence, et retransmission de I'identification detec- 
tee comme etant ladite identification de chemin de 
transmission, lorsque la connexion par ligne tele- 
phonique est etablie. 

26. Procede selon la revendication 24, dans lequel la- 
dite identification de chemin de transmission com- 
porte une indication d'un canal de television parti- 
culier a I'interieur dudit reseau. 

27. Procede selon la revendication 24, dans lequel ledit 
reseau de distribution de television comporte un 
systeme de television cablee comportant plusieurs 
lignes principals (28), et ladite identification de 
chemin de transmission comporte une indication 
d'une ligne particuliere desdites lignes principales 
a laquelle le terminal distant est connecte. 

28. Procede selon la revendication 24, dans lequel ledit 
reseau de television comporte un multiplexeur de 
trame (30) ayant une pluralite de chemins de sortie, 
et comprenant en outre les etapes consistant a: 

transmettre les donnees video encodees dudit 
site central audit multiplexeur de trame par I'in- 
termediaire d'au moins un chemin predetermi- 



ne (24), 

detecter, audit multiplexeur de trame, I'identifi- 
cation de chemin de transmission encodee 
dans les donnees video, et 
5 diriger, a I'aide dudit multiplexeur de trame, les 

donnees video vers I'un desdits chemins de 
sortie en conformite avec I'identification de che- 
min de transmission detectee. 

10 29. Procede selon la revendication 28, dans lequel la- 
dite pluralite de chemins de sortie comporte des ca- 
naux respectifs differents disponibles sur ledit re- 
seau de television. 

15 30. Procede selon la revendication 28, dans lequel la- 
dite pluralite de chemins de sortie comporte diffe- 
rents chemins physiques dans ledit reseau de tele- 



20 31. Procede selon le revendication 30, dans lequel les- 
dits differents chemins physiques sont constitues 
par differentes lignes principales (28) dans un sys- 
teme de television cablee. 

25 32. Procede selon la revendication 24, dans lequel les- 
dites selections sont transmises a partir dudit ter- 
minal distant audit site central au moyen de carac- 
teres numeriques et de caracteres alphabetiques. 

30 33. Procede selon la revendication 32, dans lequel cha- 
que caractere numerique est transmis sur ladite li- 
gne telephonique au moyen d'une tonalite DTMF 
unique comprenant une paire de frequences prede- 
terminees, et chaque caractere alphabetique est 
35 transmis au moyen de deux tonalitSs DTMF se- 
quentielles, au moins la premiere tonalite compre- 
nant une frequence unique qui I'identifie comme un 
caractere non numerique. 



40 34. Systeme de television interactive selon la revendi- 
cation 24, dans lequel ladite etape de transmission 
de ladite selection comporte les etapes de stockage 
d'information audit site central ce qui associe au 
moins I'un des terminaux distants et spectateurs in- 

45 dividuels a une presentation video particuliere, 
transmission du terminal vers le site central d'une 
identification d'au moins I'un des terminaux ou 
spectateurs, et recuperation automatique de ladite 
presentation video particuliere en reponse a ladite 

so identification pour retransmission audit terminal et 
affichage sur un recepteur de television (36) con- 
necte audit terminal. 

35. Procede pour distribuer de facon selective des pre- 
ss sentations video par I'intermediaire d'un reseau de 
distribution de television a partir d'un site central 
(10) vers des terminaux individuels distants (14), 
comprenant les etapes consistant a: 
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45 
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etablir une connexion de communications entre 
ledit site central et I'un desdits terminaux dis- 
tants, 

transmettre une identification de chemin de 
transmission a partir dudit site central vers les- s 
dits terminaux distants par I'intermediaire d'un 
chemin de communication video et, lors de 
I'etablissement de ladite connexion, retrans- 
mettre ladite identification de chemin de trans- 
mission dudit terminal au site central au moyen 10 
de ladite connexion, ladite identification de che- 
min de transmission identifiant un chemin de 
transmission particulier dudit reseau pour 
transmettre de I'information video dudit site 
central vers le terminal distant, is 
transmettre dudit terminal distant audit site 
central, par I'intermediaire de ladite connexion, 
une selection pour une presentation video par- 
ticuliere, 

recuperer au site central les donnees video 20 
concemant la presentation selectionnee, enco- 
der les donnees video avec une adresse asso- 
ciee au terminal et a ladite identification de che- 
min de transmission, et 

transmettre les donnees encodees du site cen- 25 
tral au terminal distant par I'intermediaire dudit 
chemin de transmission particulier. 
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